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© Decolorizable toner. 

© 

A decolorizable toner comprising a resin binder, a near infrared ray - absorbing dye. a decolorizing agent 
ana a light fastness stabilizer, ana a process for preparing the decolorizable toner, which comprises the steps of 
mixing the near infrared ray -absorbing dye and the light fastness stabilizer with the resin binder, and then 
mixing the decolorizing agent therewith. The decolorizable toner has excellent light stability during its production 
or storage and excellent decolorizing property. 



Rank Xerox (UK) Business Services 



EP 0 542 286 A1 



jo 



is 



The present invention relates to a cecolorizable toner, ano more particularly to a near '"'^ ray - 
decolorizable toner which can make an electric latent image or an electric signal used in e.ectrophotog - 
raDhv electrostatic recording materials and the like visible. 

In r^ent years the reuse or recyle of used papers has been studied in oraer that forest resources can 
be protected L that used papers can be diminished from cities. As a part of me reuse orr^r**, .sed 
papers, the reuse of used papers such as copied paper, printed paper ana used facs.rn.le paper wh,ch are 
disused in an office of enterprise, has been studied. 

There is an attempt to join a paper - manufacturing company in one enterpnse so that used papers can 
be reused or recycled by collecting ana dissolving the used papers to produce regenerated paper m he 
paper -manufacturing company However, s.nce most of these used papers are generally confidential 
papers of the enterprise, it is very difficult that the used papers are collected to produce regenerated paper 
in a paper -manufacturing company outside the enterprise. Also, since recorded figures or printed .mages 
of the used papers cannot be easily erased, the used papers are obliged to burn up or crush <" dumpng. 
Therefore, it has been thought that the used papers cannot be probably actually reused. Also, although the 
recycle of the used papers which are previously crushed by using a paper - shredder has been studied, 
there is a defect that regenerated paper made of the crushed papers cannot be used as. for instance, 
specialty papers for communication since the regenerated paper generally has small mechan.cal strength. 

As a toner which dissolves the above problems, we have developed a decolorizable toner containing a 
near infrared ray - decolorizing recording material which is decomposed and decolorized by absorbing near 

" n "when V a S n electrostatic copying is carried out with the decolorizable toner, images or printed figures 
recorded on a recording paper can be easily decolonzeo only by the irradiation of near .nfrared rays, ana 
therefore, the recording paper can be reused. Also, when the used recording paper .s disposed the 
recorded images or printed figures can be decolorized by the irradiation of near infrared rays, and therefore, 
there are many advantages such that the collected used recording papers can be reuseo at the same t.me 
that the transpiration of secret matters described in confidential papers can be prevented. 

The decolorizable toner, however, has disadvantages in terms of decolorizing of the near infrared ray - 
decolorizing material when the decolorizable toner is exposed to natural light during the production or 
storage of the decolorizable toner since the natural light contains a light wh.ch denaturalizes the near 
infrared ray-decolonzing material and a sensitizer for decolorizing the near infrared ray-decolonz.ng 
material contained in the above decolorizable toner. ... W i.h. 

An object of the present invention is to provide a decolorizable toner having excellent light stability 
during the production or storage of the decolorizable toner, and forming images havmg excellent light 

resistance. . ■ 

35 A further object of the present invention is to provide a decolorizable toner having excellent decolorizing 

property. H 
These and other objects of the present invention will become apparent from the description hereinafter. 

In accordance with the present invention, there are provided 
(1) a decolorizable toner comprising 
40 (A) a resin binder. 

(B) at least one near infrared ray - absorbing dye selected from the group consisting of a near mfrarea 
ray - absorbing dye represented by the general formula (I): 
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X- • Y+ (I) 

wherein X" is a halogen ion perchloric acid ion. PF 5 ", SbF 6 -, OH", sulfonic add ion or BF*~, Y* is a 
cation having absorptions in the near infrared region, and a near infrared ray - absorbing dye 
represented by the general formula (II): 

wherein each of R\ R 2 . R 3 and R* is indeoenaently hydrogen atom a hydrocarbon group or a 
hydrocarbon group containing a netero atom. Y* is the same as aefined above. 
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(C) a decolorizing agent reDresentea by the general formula (HI): 
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wherein each of R 5 , R 6 . P' anc P* is independently an alkyl group, an aryl group, an allyl group, an 
aralkyl group, an alkenvi crouc an alkynyl group, silyl group, an alicyciic group, a substituted alkyl 
group, a substituted aryi qrzuc a substituted allyl group, a substituted araJkyl group, a substituted 
alkenyl group, a substitutec ai*vnyi group or a substituted silyl group, with the proviso that at least 
one of R 5 . R 6 , R 7 and R 8 «s an aikyi group having i to 12 carbon atoms: and each of R 9 , R 10 , R u and 
R' 2 is independently hydrogen atom, an alkyl group, an aryl group, an allyl group, an aralkyl group, an 
alkenyl group, an alkynyl group, an alicyciic group, a substituted alkyl group, a substituted aryl group, 
a substituted allyl group, a substituted aralkyl group, a substituted alkenyl group or a substituted 
alkynyl group, and 
(D) a light fastness stabilizer, and 
(2) a process for preparing a decolorizable toner which comprises the steps of mixing a near infrared 
ray - aDsorbing dye and a light fastness stabilizer with a resin binder, and then mixing a decolorizing 
agent therewith. 

The decolorizable toner of the present invention is hardly discolored due to the denaturalization of a 
near infrared ray - absorbing dye contained in the decolorizable toner when the decolorizable toner is 
exposed to natural light during its production or storage. Therefore, the decolorizable toner shows excellent 
storage stability. Moreover, the images formed from the decolorizable toner have excellent light resistance. 

Typical examples of the resin binder used in the decolorizable toner of the present invention are. for 
instance, polystyrene resins represented by polystyrene and the like, polyester resins represented by a 
saturated polyester, an unsaturated polyester and the like; epoxy resins: (meth)acrylic resins represented by 
polymethyl methacrylate and the like: silicone resins: fluorocarbon resins; polyamide resins; polyvinyl 
alcohol resins: polyurethane resins: polyolefinic resins; polyvinylbutyral resins; phenol - formaldehyde res- 
ins; rosin - denatured phenol - formaldehyde resins, and the like, and the present invention is not limited to 
the exemplified ones. These resin binders can be generally used alone or in admixture thereof. 

When a resin having a melt viscosity of at most 10 7 poise at a temperature of 110*C and a melt 
viscosity of at least 10 3 poise at a temperature of 140*C is used as the resin binder of the decolorizable 
toner, a printed image and the like, which are formed from the decolorizable toner on a support such as 
copying paper can be almost completely decolorized by irradiating near infrared rays. Also, after decol - 
orizing, the decolorized printed image is hardly discolored when a visible light is irradiated to the 
decolorized printed image. 

When the printed image formed from the decolorizable toner is decolorized by means of. for instance, a 
halogen lamp and the like, the decolorizable toner is generally sometimes heated to 110*C or more. If the 
interaction of the near infrared ray - absorbing dye and the decolorizing agent is insufficient at that 
temperature, decolorizing property is not sufficiently imparted to the decolorizable toner. When a resin 
binder having a specific viscosity at 1 10* C is used, since the interaction of the near infrared ray - absorbing 
dye and the decolorizing agent is maintained by the mobility of the resin binder, the decolorizing property is 
improved. 

The near infrared ray - absorbing dye is generally thermally decomposed at a temperature of around 
140"C and decomposition products generated therefrom deteriorate visible light resistance of the de- 
colorizable toner. 

When a resin binder shows a sufficiently high melt viscosity at that temperature, since the near infrared 
ray - absorbing dye would not move in the resin binder, the near infrared ray - absorbing dye is hardly 
decomposed by the heat. 

Furthermore, if the mobility of the resin binder is remarkably changed by the change of a heating 
temperature of the resin binder, a problem occurs in forming a figure or an image on a recording paper by 
using the toner. For instance, when the resin binder has a melt viscosity of less than 10 3 poise at a 
temperature of 140*C. the resin binder is completely molten by the heat for fixing the toner on a recording 
paper, and the interaction between the near infrared ray - absorbing dye and the decolorizing agent is 
promoted. As a result, the recorded figure or image is discolored when a visible light is irradiated to the 
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figure or image. However, when a resin binder having- a melt viscosity of at least 10 3 poise at a temperature 
of 140*C is used, the above phenomenon does not occur and the decolorizable toner snows excellent 
visible light resistance. 

As mentionea above, in the present invention, it is preferred that a resin having a melt viscosity of at 

5 most tO 7 poise at a temperature of H0*C and a meit viscosity of at least 10 3 poise at a temperature of 
140" C is used as the resin binder. 

The above-mentioned melt viscosity is intended to refer to a value measured by using a Shimadzu 
Fiowtester. More particularly, the above - mentionea melt viscosity is intended to refer to a viscosity which 
is determined by charging a cylinder auipoed with a die having a length of 1 mm and a diameter of 1 mm 

10 of Shimadzu Flowtester CFT-500 commercially available from SHIMADZU CORP. with 1.5 g of a resin 
binder, increasing the temperature of the resin binder at an increasing temperature of 2*C/minute while 
applying a pressure of 10 kg*f/cm 2 to the binder resin with a plunger, and measuring the viscosity of the 
resin binder at a temperature of n 0 * C or 1 40 * C. 

When the melt viscosity of the resin binaer is higher than 10 7 poise at 110*C. even if the temperature 

rs of the toner attains to around 110" C by the heat from a halogen lamp or the like during the decolorization 
of the toner, the mobility of the resin binder is small, the contact frequency of the near infrared ray - 
absorbing dye and the aecolorizing agent is lowered, and the improvement decolorizing property cannot be 
expected. When the melt viscosity of the resin binder is lower than 10 3 poise at 140" C, as mentioned 
above, the resin binder of the toner is excessively molten during fixing the toner, and the discolorization of 

20 the figure or image formed from the toner is promoted by the irradiation of visible light. Accordingly, in the 
present invention, it is desired that a resin having a melt viscosity of at most 10 7 poise, preferably at most 
10 s poise at a temperature of 1 10* C ana a melt viscosity of at least 10 3 poise, preferably at least 5 x 10 3 
poise at a temperature of 140* C is used as the resin binder. 

Concrete examples of the resin binder having the above-mentioned melt viscosity are. for instance. 

25 homopoiymers of styrene or substituted styrenes such as polystyrene poly -p -chlorostyrene and poly- 
vinyltoluene; styrene copolymers such as a styrene - p - chlorostyrene copolymer, a styrene - propylene 
copolymer, a styrene - vinyltoluene copolymer, a styrene - vinylnaphthalene copolymer, a styrene - methyl 
acrylate copolymer, a styrene - ethyl acrylate copolymer, a styrene - butyl acrylate copolymer, a styrene - 
octyl acrylate copolymer, a styrene - methyl methacrylate copolymer, a styrene - ethyl methacrylate 

30 copolymer, a styrene - butyl methacrylate copolymer, a styrene - methyl a - chloromethacrylate copolymer, 
a styrene - aery lonitrile copolymer, a styrene - vinyl methyl ether copolymer, a styrene - vinyl ethyl ether 
copolymer, a styrene - vinyl methyl ketone copolymer, a styrene - butadiene copolymer, a styrene - 
isoprene copolymer, a styrene - acrylonitrile - indene copolymer, a styrene - maleic acid copolymer and a 
styrene - maleic acid ester copolymer; polymethyl methacrylate, polybutyl methacrylate, polyvinyl chloride, 

as polyvinyl acetate, polyethylene, polypropylene, polyester, polyurethane. polyamide, an epoxy resin, poly - 
vinyl butyral. an acrylic acid resin, rosin, denatured rosin, a terpene resin, a phenol resin, an aliphatic or 
alicyctic hydrocarbon resin, an aromatic petroleum resin, chlorinated paraffin, and the like and the present 
invention is not limited to the exemplified ones. These, resin binders are generally used alone or in 
admixture thereof. Among these resin binders, styrene - acrylic acid ester copolymers and polyester can be 

40 particularly preferably used since the near infrared ray - absorbing dye and the decoloring agent can be 
uniformly dispersed in these resins and therefore a decolorizable toner can be easily prepared therefrom, 
and further the decolorizable toner has excellent decolorizing property and discoloration resistance against 
visible light. 

It is preferred that a thermoplastic resin having a light transmittance of at least 80 %, particularly at 
45 least 85 % is used as a resin binder in order that afterimages are scarcely remained after the decolorization 
treatment. 

In the present specification, the light transmittance is intended to refer to a value measured by a 
method prescribed in JIS K 6717 Item 4.5 (1977). 

In the present invention, the tight transmittance was measured by using a direct reading haze meter 
so commercially available from TOYO SEIK! SEISAKU-SYO. LTD. 

Concrete examples of the thermoplastic resin are, for instance, polystyrene resins such as styrene 
homoplymer. hydrogenated polystyrene, a styrene - propylene copolymer, a styrene - isobutylene 
copolymer, a styrene - butadiene copolymer, a styrene - ally I alcohol copolymer, a styrene - maleic acid 
ester copolymer, a styrene - maleic anhydride copolymer, an acrylonitrile - butadiene - styrene terpoiymer. 
55 an acrylonitrile - styrene - acrylic acid ester terpoiymer, a styrene - acrylonitrile copolymer, an acrylonitrile - 
acrylic rubber - styrene terpoiymer and an acrylonitrile -chlorinated polyethylene - styrene terpoiymer; 
acrylic resins such as polymethyl methacrylate. polyethyl methacrylate. polybutyl methacrylate. polyglycidyl 
methacrylate. a fluorine - containing acrylate - methyl methacrylate - butyl methacrylate copolymer and an 
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ethyl acryiate - acrylic acid copolymer, styrene - fmeth)acry lie acid ester copolymers such as a styrene - 
acrylic acid copolymer, a styrene - butadiene - acrylic acid ester, copolymer, a styrene - methyl 
methacrylate copolymer, a styrene - butyl methacryiate copolymer, a styrene - diethyla/mnoethyl 
methacrylate copolymer, a styrene - metnyl methacrylate - butyl acryiate terpolymer, a styrene - glycidy I 

5 methacrylate copolymer, a styrene - butadiene - dimethylaminoethyl methacrylate terpolymer. a styrene- 
acrylic acid ester - maleic acid ester terpolymer and a styrene - butyl acryiate - acrylic acid terpolymer. and 
the like. These resins can be used alone or in admixture thereof. 

As the resin binder, a resin binder having a large polarity can be particularly preferably used since 
excellent discoloration resistance is imparted to a toner. Examples of such resin binder are, for instance. 

w resins having at least one group selected from hydroxyl group, cyano group, carboxyl group, carbonyl 
group and ketone group in its moiecute. such as polyester resins, epoxy resins, (meth)acrylic resins, 
polyamide resins, polyvinyl alcohol resins, polyurethane resins, poly aery lonitrile resins, polyvinyl acetate 
resins, phenol resins, styrene - acryiic acid copolymers, styrene - aery lonitrile copolymers, ethylene - vinyl 
acetate copolymers or ethylene - acrylic acid copolymers. 

fs The amount of the resin binder having a large polarity cannot be absolutely determined since the 
degree of polarity changes depending upon the kind of the polar group existing in the resin binder, but it is 
generaily preferable that the content of such resin binder in the total amounts of the resin binder is at least 
5 % by weight, particularly at least 10 % by weight in order to sufficiently improve the discoloration 
resistance. 

20 In the present invention, if necessary, a wax such as a polyolefine wax or a paraffin wax can be added 
to the resin binder. It is preferable that the amount of the wax is at least 0.1 part (part by weight, hereinafter 
referred to the same), particularly at least 0.5 part basea upon 100 parts of the resin binder from the 
viewpoint of sufficiently imparting the effect of using the wax to the resin binder. However, when the amount 
of the wax is excessive, since there is a tendency that a film of the wax is formed on the electric latent 

25 image of a photosensitive body, if is preferable that the amount of the wax is at most 20 pans, particularly 
at most 10 parts based upon 100 pans of the resin binder. Among the waxes, the polyolefine wax is 
preferable in the present invention. 

When a printed image is formed from the decolorizabie toner containing the polyolefine wax on a 
support such as copying paper, rough decotorization is scarcely caused and the printed image can be 

30 rapidly and uniformly decolorized, even if the printed image is irradiated with near infrared rays from only 
one direction. 

The reason why the decolorizabie toner has such excellent properties is not evident. However, the 
following reasons can be thought as some parts of reasons. 

When the decolorizabie toner is fixed on a support, some particles of the wax are existed in the 

35 decolorizabie toner, and the other particles of the wax are bled out between the particles of decolorizabie 
toner and in the interface of the decolorizabie toner and the support and on the outside surface of the 
decolorizabie toner. The near infrared rays can be transmitted to the internal of the fixed decolorized toner 
owing to specific optical properties such as lens effect (effect such that the wax acts as a lens) and light- 
diffusing effect. Furthermore, near infrared rays can also be transmitted to the upper surface, side surface 

40 and back surface of the near infrared ray - absorbing dye contained in the decolorizabie toner owing to the 
light - reflecting function of the wax. Therefore, even if the decolorizabie toner is irradiated with near infrared 
rays from only one direction, the near infrared rays are diffused in the toner and the near infrared ray- 
absorbing dye can be rapidly decolorized. 

Also, the wax is softened by the irradiation of near infrared rays or heating as a supplementary means, 

45 mobility of the near infrared ray - absorbing dye and the decolorizing agent is heightened, and the contact 
frequency of the near infrared ray - absorbing dye and the decolorizing agent is increased, that is. the wax 
acts as a lubricant, and the near infrared ray - absorbing dye is sufficiently decolorized. 

Accordingly, even if a material through which near infrared rays hardly pass is contained in the 
decolorizabie toner, the near infrared ray - absorbing dye can be uniformly and quickly decolorized. 

so As a resin binder preferably used in the decolorizabie toner, resins having no compatibility with a 
polyolefine wax are used in order to obtain a sufficient lens effect of the polyolefine wax and the like. 
Concrete examples of these resin binders are. for instance, polystyrene resins represented by polystyrene 
and the like, polyester resins represented by polyester, unsaturated polyester and the like, an epoxy resin, 
(meth)acrylic resins represented by poiymethyl methacrylate and the like, a silicone resin, a. fluorocarbon 

55 resin, polyamide resins, polyvinyl alcohol resins, polyurethane resins, and the like. The present invention is 
not limited to the exemplified ones. These resin binders are generally used alone or in admixture thereof. 

In the present SDecification. the meaning of the sentence "the polyolefine wax has no compatibility with 
the resin binder" is intended to refer to that the polyolefine wax and the resin binder are existed as a 
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mixture thereof when the poiyolefine wax and the resin binder are observed by means of a microscope or 
the like and a border of the both can be clearly observed. As its example, there can be cited, for instance, 
such that the border of the poiyolefine wax and the resin binder can be clearly observed like a so-called 
island -in -sea structure in which the resin binder constitutes sea and the poiyolefine wax constitutes 
5 island, and the like. 

In order that the poiyolefine wax shows a lens effect in an obtained decolorizable toner, it is necessary 
that the poiyolefine wax is colorless. The term "colorless" means "transparent", "colored transparent" or 
"white". In the present invention, it is particularly preferable that the wax is transparent. When the 
poiyolefine wax has compatibility with the resin binder, since the poiyolefine wax does not show the lens 
to effect in an obtained decolorizable toner, it is necessary that the poiyolefine was has no compatibility with 
the resin binder. 

Typical examples of the poiyolefine wax are. for instance, unmodified poiyolefine wax, modified 
poiyolefine wax prepared by carnng out a block or graft copolymerization of define components, and the 
like. 

is As the olefine components used in the unmodified poiyolefine wax and modified poiyolefine wax. any of 
a homopolymer made of a single olefine monomer and a copolymer made of an olefine monomer and the 
other monomer copolymerizable with the olefine monomer can be used. As the olefine monomer, for 
instance, ethylene, propylene, butene - 1 . pentene - 1 .3 - methyl - 1 - butene. 3 - methyl - 2 - pentene and 
the other olefine monomers can be cited. As the other monomers which can be copolymerized with the 

20 olefine monomer, for instance, various kinds of monomers such as the other olefine monomer, vinyl ethers 
such as vinyl methyl ether, vinyl esters such as vinyl acetate, halooiefines such as vinyl fluoride, (meth) - 
acrylic acid esters such as methyl aery late and methyl methacrylate. acrylic acid derivatives such as 
acrylonitrile. and organic acids such as acrylic acid can be cited. When the copolymer is used, copolymers 
such as an ethylene - propylene copolymer, an ethylene - butene copolymer, an ethylene -vinyl acetate 

25 copolymer, an ethylene -vinyl methyl ether copolymer and an ethylene - propylene - vinyl acetate 
copolymer can be cited. When the copolymer is obtained from the monomers other than the olefine 
monomer, it is preferred that the content of the olefine units derived from the olefine monomer is at least 50 
% by mole. 

As the component for modifying which is contained in the modified poiyolefine wax. for instance, 
30 aromatic vinyl monomers such as 1 - phenylpropene. styrene. methylstyrene. p - ethylstyrene and p-n- 
butylstyrene; a -methylene aliphatic monocarboxylic acid ester monomers such as methyl acrylate. ethyl 
aery late, methyl methacrylate and ethyl methacrylate, and the like can be used. When the aromatic vinyl 
monomer is used as the component for modifying, it is preferred that its content is 0.1 to 15 % by weight, 
particularly 1 to 10 % by weight. Also, when the a -methylene aliphatic monocarboxylic acid ester is used 
35 as the component for modifying, it is preferred that its content is 0.1 to 50 % by weight, particularly 1 to 40 
% by weight. 

In the present invention, in addition to the above-mentioned ones, there can be used, for instance, a 
polyethylene wax comprising a copolymer such as a block copolymer of ethylene and methyl methacrylate 
or butyi metbacrytate. a graft copolymer prepared ty carrying cut a graft po^fnrnizaom c* polyethylene 

40 and methyl methacrylate or butyl methacrylate, or a block copolymer of ethylene and styrene, and the like. 

It is desired that the poiyolefine wax itself has a low softening point. For instance, it is desired that the 
softening point of the poiyolefine wax measured by a ring and ball method prescribed in JIS K-2531 
(1960) is 80* to 180 # C. particularly 90* to 165*C. When the softening point of the poiyolefine wax is lower 
than the above-mentioned range, there is a tendency that particles of the wax are not remained as 

45 particles at the time an obtained decolorizable toner is fixed on a support, and therefore, lens effects cannot 
be sufficiently obtained. When the softening point is higher than the above-mentioned range, there is a 
tendency that the wax is hardly molten when the obtained decolorizable toner is fixed on a support, and 
therefore the wax hardly bleeds out between the particles of the decolorizable toner and in the interface of 
the decolorizable toner and the support and the like, and near infrared rays cannot be sufficiently 

so transmitted to the inside of the toner. 

Also, it is preferred that the melt viscosity of the poiyolefine wax. which is measured by using a BL type 
viscosimeter, is 20 to 6000 cenripoise, particularly 50 to 4500 centipoise at 160*C. When the melt viscosity 
is lower than the above-mentioned range, the wax is not existed in the state of particles at the time an 
obtained decolorizable toner is fixed on the support, and there is a tendency that lens effects cannot be 

55 sufficiently obtained. When the melt viscosity is higher than the above - mentioned range, the wax is hardly 
bled out between the particles of the decolorizable toner and in the interlace of the decolorizable toner and 
the support and the like at the time an obtained decolorizable toner is feed on a support and there is a 
tendency that near infrared rays cannot be sufficiently transmitted to the inside~of the toner. 
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Concrete examples of the poiyolefine wax are. for instance. VISCOL 660P and VISCOL 550P which are 
commercially available from SANYO CHEMICAL INDUSTRIES, LTD., POLYETHYLENE 6A commercially 
available from ALLIED CHEMICAL CORP., HI -WAX 400P. HI -WAX 100P. HI -WAX 200P. HI -WAX 
320P. HI- WAX 220P. HI - WAX 2203A and HI - WAX 4202E which are commercially available from MITSUI 

5 PETROCHEMICAL INDUSTRIES. LTD.. HOECHST WAX PE520. HOECHST WAX PE130 and HOECHST 
WAX PE190 which are commercially available from HOECHST JAPAN LIMITED and the like, and the 
present invention is not limited to the exemplified ones. 

It is preferred that the average panicle diameter of the poiyolefine wax. which is measured by using a 
particle diameter NICOMP 270 imponea by NOZAKI AND CO.. LTD. in accordance with a light scattering 

jo method, is 0.5 to 3 urn, particularly 0.8 to 2 urn. When the average particle diameter of the poiyolefine wax 
is smaller than the above - mentionea range, there is a tendency that the effect of bleeding out of the 
poiyolefine wax becomes insufficient. When the average panicle diameter of the poiyolefine wax is larger 
than the above-mentioned range, there is a tendency that a poiyolefine wax film is formed on an electric 
latent image of the. photosensitive body. 

/s In the present invention, as the near infrared ray - absorbing dye. at least one near infrared ray- 
absorbing dye selected from the group consisting of a near infrared ray - absorbing dye represented by the 
general formula (I): 

X- • Y* (I) 

20 

wherein X~ is a halogen ion. perchloric acid ion. PF%~, SbFs". OH~, sulfonic acid ion or BF*~. Y* is a 
cation having absorptions in the near infrared region, and a near infrared ray - absorbing dye represented 
by the general formula (II): 



wherein each of R\ R 2 . R 3 and R 4 is independently hydrogen atom, a hydrocarbon group or a hydrocarbon 
group containing a hetero atom. Y* is the same as defined above, is used. 

As the halogen ion. fluorine ion. chlorine ion bromine ion and iodine ion can be cited. As the sulfonic 

35 acid ion. methylsulfonic acid ion such as CH 3 S0 3 ~; substituted methylsulfonic acid ions such as 
FCH 2 S0 3 ". F2CHSO3-. F 3 CS0 3 ", C!CH 2 S0 3 - Cl 2 CHS0 3 -. CI 3 CS0 3 -, CH 3 OCH 2 S0 3 " and (CH 3 )- 
2 NCH 2 S0 3 ~; pheny (sulfonic acid ion such as C&HsS0 3 ~: substitutea phenyisulfomc acid ions such as 
CH 3 C*H*S0 3 -. (CH 3 >2C 6 H 3 S0 3 -. (CH 3 ) 3 Ce H 2 S0 3 ". H0C 6 H*S0 3 -. (H0) 2 CsH 3 S0 3 ". (HO) 3 Ct H 2 S0 3 ". 
CH 3 0C6H4S0 3 -.C & H*CIS0 3 -. C 6 H 3 Ct 2 SO- 3 . C 6 H 2 CI 3 S0 3 -. C s HCUS0 3 -. C^OsSOs". CeH*FS0 3 -. 

40 C6H 3 F 2 S0 3 ". CsH 2 F 3 S0 3 *. C 6 HF 4 S0 3 ~, CsF 5 S0 3 - and <CH 3 fcNC* H 4 S0 3 ~. ana the like can be cited. 

In the general formula (II), as the concrete examples of R\ R 2 . R 3 and R*. there can be cited, for 
instance, hydrogen atom an alkyl group, an aryl group, an ally! group, an aralkyl group, an alkenyi group, an 
alkynyl group, silyl group, a heterocyclic group, a substituted alkyl group, a substituted aryl group, a 
substituted ailyl group, a substituted aralkyl group, a substituted alkenyi group, a substituted alkynyl group. 

45 a substituted silyl group and the like. Among them, as the concrete examptes of preferable ones, there can 
be cited, for instance, hydrogen atom, phenyl group, anisyl group, n- butyl group, n-pentyl group, n- 
hexyl group, n-heptyl group, n-octyl group, n-dodecyl group, cyciohexyl group, cyclohexenyl group, 
methoxymethyl group, methoxyethyl group, ethoxyphenyf group, toluyf group, t - butylphenyl group, 
fluorophenyl group, chlorophenyi group, diethylaminophenyl group, vinyl group, ally I group, triphenylsilyl 

so group, dimethylphenylsilyl group, dibutylphenytsilyl group, trimethylsilyl group, piperidyl group, thienyl 
group, furyl group and the like. It is preferred that at least one of R\ R 2 , R 3 and R 4 is an alkyl group having 
1 to 12 carbon atoms. Among these alkyl groups, alkyl groups having 4 to 12 carbon atoms such as n- 
butyl group, n - pentyl group, n - hexyl group, n - heptyl group, n - octyl group and n - dodecyi group are 
particularly preferable. 

55 As the preferable Y* of the near infrared ray - absorbing dye represented by the general formula (I), for 
instance, canonic ayes of cyanine. triary (methane, ammium. diimonium. thiazine. xanthene. oxazine. styryl 
and pyrylium. having absorptions in the near infrared regions, and the like can be preferably used. TypicaJ 
examples of Y* are. for instance. 
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i« 9 « =h,.,i - .. suosntuted silyl group, with the proviso that at least one of R s R« R 7 and R« 

is an alkyl group having t to 12 carbon atoms- and each of R* R<° R" M . 0-2 V* and R 

™~u P =^ a„y ( group, a 

WphS^T^^ - ^" 8 39em "* ** -«-ce^e y trLe,hyr m e on,un, „-„„»,- 
'"P" en y |b °^ tetramethylammon.um n - butyltrianisylborate. tetramethylan.mon.um n - ocryltriphenvl - 

mon.um n - butyltrianisylboTa te SS^l ,e,rabut Y lam ™ niur " " " butyltriphenyiborate. tetrabutylam - 
dodecyltriphenS^te SL! ^ m ° n ' Um " - octytriphenylborate. tetrabuty.ammonium n- 
n-buJJSSSSS- ^HS^ n-butyuriphenylborate. triethy.hydrogenammonium 
tetrabutylborate tetrSihvlammS?^r^ " " out y ,,r, P he "y'Oorate, tetramethylammonium 

.etramemSmon ^ ,etra " n " b-ty^monten tetra - n - buty.borate. 

borate t«™h.Jhl b^KtnphenyisilyDborate. tetraethylammonium tri - n - butyl(triphenytsilvl) - 

S J hy, P e„S^ .etramethyam-monium^trn-buS- 
ysy.,oerate. tetraethy.ammon.um tr. - n - butyl<dimethyl P heny. S ii y i)borate. tetrabutylam - 
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monium tri - n - butyl(dimethylphenyisilyl)borate. tetramethylammonium n - octyldiphenyl(di - n - butyl - 
phenyisi!yi)borate. tetraethylammonium n - octyldiphenyl(di - n - butylphenylsilyl)borate. tetrabutylam - 
monium n - octyldiphenyl(di - n - butylphenylsiiyl)borate. tetramethylammonium dimethylphenyi - 
(trimethyisilyl)borate, tetraethylammonium dimethylphenyl(trimethylsilyl)borate. tetrabutylam monium 
5 dimethylphenyl(trimethylsilyl)borate, and the like, and these decolorizing agents can be used alone or in 
admixture thereof. 

The amount of the decolorizing agent cannot be indiscriminately determined because the amount 
depends upon the kind of the near infrared ray - absorbing dye, but the amount of the decolorizing agent is 
usually adjusted within the range of 1 to 2500 parts, preferably 5 to 1000 parts based upon 100 parts of the 

jo near infrared ray - absorbing dye. When the amount of the decolorizing agent is less than the above- 
mentioned range, the speed of decolonzation becomes slow. When the amount of the decolorizing agent is 
more than the above-mentioned range, light stability of a figure or image formed from an obtained 
decolorizabte toner is deteriorated and the color of the figure or image is discolored or faded. 

In the present invention, as mentioned above, in order to prevent discoloration of the near infrared ray - 

is absorbing dye contained in the decolorizable toner by the irradiation of natural light, a tight fastness 
stabilizer is used. 

As the light fastness stabilizer, for instance, a heat-resistant age resistor, a metal soap or a metal 
oxide can be used. 

As the heat-resistant age resistor, it is desired that a heat-resistant age resistor, which would not 
20 stain a support such as paper when the decolorizable toner is transferred to and fixed on the support, is 
used. 

Furthermore, when the decolorizable toner is applied to paper having a whity - color such as copying 
paper, a heat-resistant age resistor having a white or light color is preferably used. 

As the heat - resistant age resistor, a heat - resistant age resistor which scarcely stains a white copying 

25 paper and the like can be used. Concrete examples of the heat-resistant age resistor are, for instance, 
hydroquinone derivative age resistors such as 2,5 -di - 1 - amylhydroquinone, 2.5 - di - 1 - butyl - 
hydroquinone and hydroquinone monoethyl ether; alkylated phenol and phenol derivative age resistors such 
as 1 - oxy - 3 - methyl - 4 - isopropylbenzene. 2.6 - di - 1 - butylphenol. 2,6 - di - 1 - butyl - 4 - ethylphenol. 
2.6 - di - 1 - dutyl - 4 - methylphenol. 2.6 - di - 1 - butyl - 4 - sec - butylphenol, butylhydroxyanisole, 2.6 - di - 

30 t - butyl - a - dimethylamino - p - cresol, 2 - (1 - methylcyclohexyl) - 4.6 - dimethylphenoi. styrenated phenol, 
alkylated phenol, bisphenol A, bisphenol S. ethyl p - hydroxybenzoate. n- propyl gallate. lauryl gallate and 
resorcinol; hindered phenol - age reistors such as 1.1,3- tris - (2 - methyl - 4 - hydroxy - 5 - 1 - butyl - 
phenyl)butane, 4,4' - butylidene bis - (3 - methyl - 6 - 1 - butylphenol), 2,2 - thiobis(4 - methyl - 6 - 1 - butyl - 
phenol), n - octadecyl - 3 - (4' - hydroxy - 3\5* - di - 1 - butylphenyl)propionate: phosphite - age resistors 

35 such as tris(nonylphenyl) phosphite, tris(mixed mono and di - nonylphenyl) phosphite, phenyldiisodecyl 
phosphite, diphenyimono(2 - ethylhexyl) phosphite, diphenylmonotridecyl phosphite, diphenylisodecyl 
phosphite, diphenylisooctyl phosphite, diphenylphenyl phosphite, triphenyi phosphite, tris(tridecyl) phosphite 
and tetraphenyldipropyiene glycol phosphite, and the like. These heat - resistant age resistors can be used 
alone or in admixture thereof. Among these heat - resistant age resistors, the hydroquinone derivative and 

40 phenol derivative are preferable since they are excellent in compatibility with the styrenic resin binder and 
can remarkably prevent the deterioration of properties of a crystalline resin due to lights. 

The amount of the heat-resistant age resistor is 0.05 to 30 parts, preferably 0.5 to 10 parts, particularly 
preferably 0.5 to 2 parts based upon 100 parts of the resin binder. When the amount of the heat-resistant 
age resistor is less than the above-mentioned range, discoloration of the near infrared ray - absorbing dye 

J5 cannot be sufficiently prevented. When the amount of the heat-resistant age resistor is more than the 
above-mentioned range, cost increases in accordance with the increase of the amount of the heat- 
resistant age resistor, and also the decolorizable toner cannot be sufficiently colored by the near infrared 
ray - absorbing dye. 

In the present invention in order to prevent the discoloration change of color or fading of the near 
so infrared ray - absorbing dye. as the light fastness stabilizer, a metal oxide or a metal soap can also be 
contained in the decolorizable toner. 

The reason why the metal oxide and metal soap impart discoloration resistance is not clear, but it is 
thought that the discoloration resistance probably results from that the metal oxide has a basic polar group 
on its surface and the metal soap has an ionic polar group such as carboxyl group. That is. if is thought that 
55 since the near infrared ray -absorbing dye is an ionic complex, an ion pair of the complex is stable when 
an anionic polar group exists, and therefore, the stability of the dye to the light and heat is improved. 
Accordingly, it is thought that when the above-mentioned metal oxide or metal soap exists together with 
the near infrarea ray - absorbing aye. the near infrared ray - absorbing dye is stabilized, and the discolor - 
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ation. change of color and fading are prevented. 

Concrete examples of the metal oxide are. for instance. MgO. Al 2 0 3 . SiC^. Na 2 0, SiCfe-MgO, 
SiO?*Al 2 03. AI 2 03-Na 2 0*C02. MgO* Ab0 3 -C02 ana the like. These metal oxides can be used alone or in 
admixture thereof. Among these metal oxides, MgO, a mixture of MgO and S1O2 or A\ 2 Ch. Na 2 0. 

5 SiO^MgO, Si0 2 -Al 2 0 3 , Al 2 0 3 . Na 2 0-COj. MgO* Afe0 3 -CO? and the like are preferable. 

When the metal oxide is used as a tight fastness stabilizer, it is preferred that the amount of the metal 
oxide is 1 to 50 parts, particularly 5 to 20 Darts based upon 100 pans of the resin binder. When the amount 
of the metal oxide is more that the aoove - mentioned range, there is a tendency that the color of an 
obtained toner is shaded by the coior of me metal oxide. When the amount of the metal oxide is less than 

10 the above - mentioned range, there »s a tenoency that a sufficient effect for preventing discoloration cannot 
be obtained. 

When the amount of the metai o*:oe -s at least 5 parts based upon 100 parts of the resin binder, in 
case an image is formed from the oeco>onzaDie toner of the present invention on a white copying paper 
which is usually used in electropnotograony. and then the image is decolorized by the irradiation of near 

5 infrared rays, the decolorizea portion of me image shows the same white color and gloss as the copying 
paper because the gloss of resin otnoer is lowered. Therefore, there is an advantage that the image- 
formed portions are hardly distinguisneo from the other portions after decolorizing. Such advantage is 
particularly noticeable when a metal oxiae containing MgO is used among the light fastness stabilizers. 
Also. MgO, the metaJ oxide containing the MgO and a mixture thereof can be particularly preferably used in 

20 the present invention since the coloring of the dye is not hindered by them when an image is formed. 

When the average particle diameter of the metal oxide is too large, since quality of the image is 
sometimes impaired, it is usually preferred that the average particle diameter of the metal oxide is at most 5 
am. particularly at most 1 am. The shape and color of the panicle are not particularly limited. However, in 
order to lower the gloss of the resin binder and traces which are formed by decolorizing the formed figure 

25 or image, it is preferable that the particle has a spherical or ellipsoidal shape, and that the color of the 
particle is white since the color of copying paper for electrophotography is generally white. 

Concrete examples of the metal soap are. for instance, salts of stearic acid such as lithium stearate. 
magnesium stearate. aluminum stearate, calcium stearate. strontium, stearate. barium stearate, zinc 
stearate, cadmium stearate and lead stearate: salts of lauric acid such as cadmium laurate. zinc laurate, 

30 calcium laurate and barium laurate: salts of chlorostearic acid such as calcium chlorostearate. barium 
chlorostearate and cadmium chlorostearate: salts of 2 - ethylhexanoic acid such as barium 2-ethylhex- 
anoate. zinc 2 - ethylhexanoate. cadmium 2 - ethylhexanoate and lead 2 -ethylhexanoate; salts of ricinolic 
acid such as barium ricinoleate. zinc ricinoleate and cadmium ricinoleate: a dibasic lead salt of stearic acid 
such as 2PbO*Pb(Ci7H 35 COO)2; salts of salicylic acid such as lead salicylate, zinc salicylate, tin salicylate 

35 and chromium salicylate: a tribasic lead salt of maleic add such as 3PbO*Pb(C4H 2 04>H 2 0: a dibasic lead 
salt of phthalic acid such as 2PbO*Pb(CaH*0*), and the like. These metal soaps can be used alone or in 
admixture thereof. Among these metal soaps, zinc stearate. zinc laurate. lead salicylate, zinc ricinolate. 
barium 2 -ethylhexylate. calcium stearate. magnesium stearate. calcium laurate. and the like are preferable 
bstausa thay have a rneftTfig point which is suitable for the tcr.er *r.c are rj& toxic. When the metal soap is 

40 used as the light fastness stabilizer, it is preferred that the amount of the metal soap is 0.05 to 10 pans, 
particularly 0.1 to 5 parts based upon 100 pans of the resin binder. When the amount of the metal soap is 
more than the above-mentioned range, there are tendencies that the amount of tri bo - electric charge of 
the decolorizable toner is impaired, that wrong effects such that the metal soap adheres to a photosensitive 
body and the like are exhibited and that the photosensitive body are stained by the metal soap due to the 

45 bleeding out of the decolorizable toner to the surface, and as a result, defects of a formed image are 
generated. When the amount of the metal soap is less than the above-mentioned range, there is a 
tendency that discoloration resistance and stability of images are not sufficiently improved. 

fjn present r"ft w tinn in order to prevent the ^yellowing of the resin binder contained in j he 
^decolorizable toner , an ultra vigjet^gsorbing aoent ^can be used. As the ult raviolet abs orbing ag ent, an t 

so: ultraviolet adsorbing agent w hich can effectively absorb ultraviol et rays ha ving a wave length of 300 to 370 
ri m o r bu. w hien~"wourcT easily yeiloV "the "resin" binder. - is preferably used*' Concrete - e xamptes^oT the 
ultraviolet adsorbing agent are, for instance, benzophenone - ultraviolet adsorbing agents such as 2.4- 
dihydroxybenzophenone. 2 - hydroxy - 4 - methoxybenzophenone, 2 - hydroxy - 4 - octyloxybenzophenone. 
2 - hydroxy - 4 - dodecyloxy benzophenone, 2,2* - dihydroxy - 4 - methoxybenzophenone and 2,2' - 

55 dihydroxy - 4,4* - dimethoxybenzophenone: saiicyclic acid ester - ultraviolet adsorbing agents such as phe - 
nyi salicylate, p - t-butylphenyi salicylate and p-octylphenyl salicylate: benzotriazole - ultraviolet adsorb- 
ing agents such as 2 - (2* - hydroxy - 5' - methylphenyl)benzotriazole, 2 - (2* - hydroxy - 5' - 1 - butyl - 
phenyl)benzotriazole. 2 - (2* - hydroxy - 3\5* - di - 1 - butylphenyl)benzotriazoler 2 - (2' - hydroxy - 3' - 1 - 
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butyl - 5' - methylphenyi) - 5 - chlorooenzotriazoie. 2 - (2* - hydroxy - 3*.5' - di - 1 - butylphenyl) - 5 - 

chlorobenzotnazole and 2 - {2' - hydroxy - 3' - <3".4",5'\6" - tetrahydrophthalimidomethyl) - 5' - 
methylphenyljbenzotriazole; a hinaerea amine - ultraviolet adsorbing agents such as bis(2.2.6.6- 
tetramethyl - 4 - piperidyl) sebacate. ana the like. The present invention is not limited to these exemplified 
5 ones. These ultraviolet adsorbing agents can be generally used alone or in admixture thereof. 

It is preferred that the amount of the ultraviolet adborbing agent is 0.2 to 30 parts, particularly 0.5 to 5 
parts based upon 100 pans of the resin omder. When the amount of the ultraviolet adsorbing agent is less 
than the above-mentioned range, mere is a tendency that effects exhibited by using the ultraviolet 
adsorbing agent are not sufficiently ootajned. When the amount of the ultraviolet adsorbing agent is more 

70 than the above-mentioned range runner improvements exhibited by using the ultraviolet adsorbing agent 
are scarcely expected and there is a tenoency that cost increases. 

If necessary, an adequate amount of additives such as a magnetic powder, a fluidizing agent, a 
plasticizer, a color pigment or a near tntrarea ray - reflecting or -absorbing material can be contained in the 
decolorizable toner of the present invention. 

/s As the processes for preparing tne aecolorizable toner of the present invention, a solution process and 
a melting process can be employee. 

The solution process is a process comprising dissolving a near infrared ray - absorbing dye and a resin 
binder in an organic soivent mixing them, adding a decolorizing agent and a light fastness stabilizer, and if 
necessary, adding an ultraviolet aasorotng agent, a wax or other additives thereto, dissolving and mixing 

20 them, removing the organic solvent from the obtained mixture, then, coasely pulverizing the mixture by 
using a hammer mill, cutter mill or the like and then finely pulverizing by using a jet mill or the like to give a 
decolorizable toner having an average particle diameter of 5 to 30 am or so. 

The melting process is a process comprising heating to melt and kneading a near infrared ray- 
absorbing dye and a resin binder, adding a decolorizing agent and a light fastness stabilizer, and if 

25 necessary, adding a wax. an ultraviolet absorbing agent, and other additives thereto, kneading them, cooling 
the obtained mixture, and then finely pulverizing the mixture in the same manner as the solution process to 
give a decolorizable toner. 

In order to obtain a decolorizable toner which is not discolored or yellowed and has excellent offset 
resistance without the influence of heat history on the near infrared ray - absorbing dye during melting and 

30 kneading the near infrared ray - absorbing dye and the resin binder, it is preferred that the near infrared 
ray - absorbing dye and a resin binder A having a softening point (a softening point according to a ring and 
baJI method, hereinafter referred to the same) of at least 30' C lower than the decomposition temperature of 
the near infrared ray - absorbing dye are heated between at least softening point of the resin binder A and 
at least 10' C lower than the decomposition temperature of the near infrared ray - absorbing dye. molten 

35 and kneaded them, and to the obtained molten kneaded mixture is added a resin binder B having a 
softening point of at least 10 "C higher than the softening point of the resin binder A and lower than the 
decomposition temperature of the near infrared ray - absorbing dye. and then the mixture is heated, molten 
and kneaded for a short period of time. 

In the process for preparing the decolorizable toner of the present invention, at first, the near infrared 

40 ray -absorbing dye and the resin binder A having a softening point of at least 30 *C lower than the 
decomposition temperature of the near infrared ray - absorbing dye are molten and kneaded. 

Concrete examples of the resin binder A are. for instance, styrene resins such as polystyrene, poly - 
p-chlorostyrene. polyvinyltoluene. a styrene -p -chlorostyrene copolymer, a styrene - propylene 
copolymer, a styrene - vinyltoluene copolymer, a styrene - vinylnaphthalene copolymer, a styrene -methyl 

45 acrylate copolymer, a styrene - ethyl acrylate copolymer, a styrene - butyl aery late copolymer, a styrene - 
octyl acrylate copolymer, a styrene - methyl methacrylate copolymer, a styrene -ethyl methacrylate 
copolymer, a styrene - butyl methacrylate copolymer, a styrene - methyl chloromethacryiate copolymer, a 
styrene - aery lonitrile copolymer, a styrene - vinyl methyl ether copolymer, a styrene - vinyl ethyl ether 
copolymer, a styrene - vinyl methyl ketone copolymer, a styrene - butadiene copolymer, a styrene - 

so isoprene copolymer, a styrene -acrylonitrile-indene copolymer, a styrene - maleic acid copolymer and a 
styrene - maleic acid ester copolymer, resins such as polymethyl methacrylate. polybutyl methacrylate. 
polyvinyl chloride, polyvinyl acetate, polyethylene, polypropylene, polyester, polyurethane. polyamide. an 
epoxy resin, polyvinyl butyral. an acrylic acid resin, rosin, denatured rosin, a terpene resin, a phenol resin, a 
chlorinated paraffin and a paraffin wax. which have softening points of at least 30 # C lower than the 

55 decomposition temperature of the near infrared ray - absorbing dye. These resin binders A can be generally 
used alone or in admixture thereof. 

There is a necessity that the softening point of the resin binder A is at least 30 "C lower than the 
decomposition temperature of the near infrared ray - absorbing aye. When the resin binder A does not have 
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the softening point of at least 30 * C lower than the decomposition temperature of the near infrared ray - 
adsorbing aye, since the softening point of the resin binder A is close to the decomposition temperature of 
the near infrared ray - absoromg aye. the near infrared ray-aosorbing dye is badly influenced by its heat 
history when the resin binder A and the near infrared ray - absorbing dye are molten and kneaded, and 

5 thereby properties of the near infrared ray - absorbing dye is deteriorated or the dye is decomposed. It is 

preferred that the softening point of the resin binder A is at least 40 *C lower than the decomposition | 
temperature of the near infrared ray - absorbing dye. 

The ratio of the resin binder A and the near infrared ray - absorbing dye is determined in accordance 
with the ratio of the resin binder A and the resin binder B and the amount of the near infrared ray- 

io absorbing dye against the total amount of the resin binder A and resin binder B. 

In the present invention, it is preferred that the decoloring agent is previously mixed with the resin 
binder A and near infrared ray - absorbing dye when the resin binder B is not used, but the resin binder A 
and the near infrared ray - absorbing dye are molten and kneaded, from the viewpoint of increasing the 
contact frequency of the near infrared ray - absorbing dye and the decolorizing agent and sufficiently 

15 improving the decolorizing property during the irradiation of near infrared rays. 

Since the amount of the decoloring agent depends upon kinds of the near infrared ray - absorbing dye. 
the amount of the decolorizing agent cannot be absolutely determined. However, as mentioned above, the 
amount of the decolorizing agent is generally adjusted within the range of 1 to 2500 parts, preferably 5 to 
1000 parts based upon 100 pans of the near infrared ray - absorbing dye. 

20 When the resin binder A and the near infrared ray - absorbing dye are molten and kneaded, the heating 
temperature is adjusted to at least the softening point of the resin binder A and at least 10* C lower than the 
decomposition temperature of the near infrarea ray - absorbing dye. When the heating temperature is lower 
than the softening point of the resin binder A, the resin binder A and the near infrared ray - absorbing aye 
cannot be uniformly mixed. When the heating temperature is not at least 10*C lower than the decomposi- 

25 tion temperature of the near infrared ray - absorbing dye. the near infrared ray - absorbing dye is dis- 
colorized and its properties deteriorate. It is preferable that the upper limit of the heating temperature is at 
most a temperature which is 70 # C higher, particularly 30 *C higher than the softening point of the resin 
binder A from the viewpoint of the dispersibility of the near infrared ray - absorbing dye with the resin 
binder A. 

30 After melting and kneading the near infrared ray - absorbing dye and the resin binder A, the resin 
binder B is added to the obtained molten kneaded mixture. When the resin binder B is added to the molten 
kneaded mixture which is in the state of melting, it is difficult that the molten kneaded mixture and the resin 
binder B are uniformly kneaded for a short period of time. Therefore, in the present invention, it is preferred 
that the molten kneaded mixture is cooled and then pulverized, and the resin binder B is blended with the 

35 pulverized mixture, heated to melt and kneaded, or that the resin binder B is previously molten, and the 
molten kneaded mixture is added thereto and kneaded. 

When the molten headed mixture is cooled and pulverized, it is preferred that the particle diameter of 
the obtained pulverized mixture is adjusted to at most 5 mm or so from the viewpoint of uniformly 
dispersing the particles in the resin binder B. 

40 It is preferred that the ratio of the resin binder A and the resin binder B. that is, the weight ratio of the 
resin binder A/the resin binder B is 10/90 to 90/10. particularly 30/70 to 70/30. When this ratio is smaller 
than the above-mentioned range, dispersibility of the near infrared ray - absorbing dye with the resin 
binder B is lowered. When the ratio is exceeds the above-mentioned range, offset resistance of an 
obtained decolonzable toner is lowered. 

45 As mentioned above, it is preferred that the amount of the near infrared ray - absorbing dye is adjusted 
to 0.01 to 25 parts, particularly 0.1 to 15 parts based upon 100 parts of the total amount of the resin binder 
A and the resin binder B. When the amount of the near infrared ray - absorbing dye is smaller than the 
above-mentioned range, there is a tendency that coloring property based upon the near infrared ray- 
absorbing dye becomes insufficient. When the amount of the near infrared ray - absorbind dye exceeds the 

so above - mentioned range, there is a tendency that dispersibility of the near infrared ray - absorbing dye with 
the resin binders A and B is lowered. 

As the resin binder B, resins which can be used as the resin binder A are exemplified. Among these 
resins, a resin having a softening point of at least i0' C higher than the softening point of the resin binder A 
and lower than the decomposition temperature of the near infrared ray - absorbind dye can be used. When 

55 the resin binder B does not have a softening point of at least 10' C higher than the softening point of the 
resin binder A. there is a tendency that offset resistance becomes not insufficient. When the softening point 
of the resin binder B is at least the decomposition temperature of the near infrared ray - absorbing dye, the 
near infrared ray - absorbing dye comes to be decomposed, and the decolorizable toner is not sufficiently 



14 



EP 0 542 286 A1 



colored by the dye and is discolored. 

When the molten kneaaed mixture and the resin binder B are molten and kneaded, the temperature of 
its mixture is adjustea within a range of at least the softening point of the resin binder B and lower man the 
decomposition temperature of the near infrared ray -absorbing dye. It is preferred that the above - 
5 mentioned temperature is at most a temperature of 50 'C higher, particularly 30 *C higher than the 
softening point of the resin binder B from the viewpoint of uniformly dispersing the molten kneaded mixture 
in the resin binder B. 

After the temperature of the mixture of the molten kneaded mixture and the resin binder B is attained to 
the softening point of the resin binder B. it is desired that a period of time for melting and kneading the 
w molten kneaded mixture and the resin binder B is as short as possible, and is generally within 5 minutes, 
preferably within 3 minutes, more preferably within 1 minute from the viewpoint of preventing the 
decomposition and deterioration of the near infrared ray - absorbing dye. 

As mentioned above, since there is a necessity that the molten kneaded mixture is uniformly dispersed 
in the resin binder B for a short period of time, it is preferred that means for kneading such as a pressure 
is kneader. an extruder or a roll is used when they are kneaded. 

After kneading of the molten kneaded mixture and the resin binder B. the mixture is usually allowed to 
cool or cooled by using a suitable cooling means to a temperature at which a molten material is not existed, 
usually to room temperature After the cooled mixture is coasely pulverized by a hammer mill, a cutter mill 
or the like, the pulverized mixture is further pulverized by, for instance, a jet mill or the like, and then 
20 classified by using a wind -force classifier or the like to obtain a decoiorizable toner having a desired 
average particle diameter of. for instance. 1 2 am or so. 

The thus obtained decoiorizable toner containing the near infrared ray - absorbing dye has excellent 
coloring property, excellent offset resistance, excellent discoloration resistance excellent blocking resistance 
and the like since the near infrared ray - absorbing dye is not influenced in its heat history. 
25 In case that a process for producing a decoiorizable toner, comprising using a master batch containing 
a resin binder and a near infrared ray - absorbing dye and a component for decolorizing containing the 
decolorizing agent is employed as a process for producing the decoiorizable toner of the present invention 
there can be dissolved the problems such that when the resin binder, the near infrared ray - absorbing dye 
and the decolorizing agent are heated and molten at a time the near infrared ray - absorbing dye is 
30 contacted with the decolorizing agent, and thereby the near infrared ray - absorbing dye is decolorized or 
discolored. 

As mentioned above, since the decolorizing agent is not contained in the master batch, the master 
batch itself is excellent in light stability and shows excellent discoloration resistance for a long period of 
time. 

35 The resin binder and the near infrared ray - absorbing dye and if necessary, a light fastness stabilizer 
are contained in the master bath. 

In the master batch, the aforementioned resin binder, the aforementioned near infrared ray - absorbing 
dye and the aforementioned light fastness stabilizer can be used. 

It is preferred that the amount of the near infrared ray - absorbing dye is at most 300 parts, particularly 
40 at most 200 parts based upon too parts of the resin binder used in the master batch. When the amount of 
the near infrared ray - absorbing dye is excessive, there is a tendency that it is difficult that the near 
infrared ray - absorbing dye is uniformly dispersed in the resin binder. 

As the processes for preparing the master batch, a solution process and a melting process can be 
cited. 

45 The solution process comprises the steps of mixing a first solution obtained by dissolving a resin binder 
in an organic solvent with a second solution obtained by dissolving or dispersing a near infrared ray - 
absorbing dye. a light fastness stabilizer and if necessary a dispersant in the organic solvent or water, 
removing the organic solvent or water under a reduced pressure to give a mass of the mixture, and 
pulverizing the mass by using a ball mill or the like to give a master batch. 

so Concrete examples of the organic solvent are. for instance, alcohols such as ethanol and isopropanol; 
ketones such as acetone and methyl ethyl ketone: ethers such as diethyl ether, veratrole and 
tetrahyarofulan; phenols such as phenol and cresol; other aromatic solvents such as benzene, bromoben - 
zene and toluene; haiogenated hydrocarbon solvents sucn as dichloromethane and carbon tetrachloride, 
aqueous solvents such as water and aqueous solution of ethanol. and the like. The organic solvent used in 

55 the first solution can be the same as or different from the organic solvent used in the second solution. 

In the first solution, it is preferable that the amount of the organic solvent is 50 to 800 parts, particularly 
100 to 500 pans baseo upon 100 pans of the resin binder. When the amount of the organic solvent is less 
than the above - mennoneo range, there is a tenaency that the resin binder is not sometimes sufficiently 
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dissolved in the solvent. When the amount of the organic solvent is more than me above - mentionea range, 
there is a tendency that excessive cost is sometimes necessitated for removing the organic solvent and 
water. 

In the second solution, it is preferable that the amount of the organic solvent is 10 to 5000 parts. 
5 particularly 20 to 3000 pans based upon 100 parts of the near infrared ray - absorbing dye. When the 

amount of the organic solvent is less than the above - mentioned range, there is a tendency that the near 

infrared ray - absorbing dye and the resin binder cannot be sometimes sufficiently dissolved in the solvent. 

When the amount of the organic solvent is more than the above-mentioned range, there is a tendency that 

excessive cost is sometimes necessitated for removing the organic solvent and water. In the second 
w solution there is no necessity that the near infrared ray - absorbing dye or the light fastness stabilizer is 

dissolved in the organic solvent. If necessary, the near infrared ray - absorbing dye and the light fastness 

stabilizer can be dispersed in the organic solvent or water in a pulverized state. 

The aoove - mentioned melting process comprises heating to mett and kneading a resin binder, a near 

infrared ray - absorbing dye, and a light fastness stabilizer by using a kneading machine such as a biaxial 
is screw extruder and a kneader to obtain a master batch, or cooling the obtained kneaded mixture, then 

pulverizing the mixture in the same manner as in the above - mentioned solution process to give a master 

batch. 

The decolorizable toner contains the master batch and a decolorizing agent, if necessary, a resin 
binder, a wax and a component for decolorizing containing a white filler. 

20 It is preferable that the amount of the resin binder used in the component for decolorizing is at least 50 
parts, particularly at least 100 pans based upon 100 parts of the decolorizing agent. 

Concrete examples of the white filler are, for instance, titanium oxide, calcium carbonate, alumina, zinc 
flower, magnesium oxide, magnesium hydroxide, clay, fine powder of silica, and the like. These white fillers 
can be used alone or in admixture thereof. Among these white fillers, titanium oxide, calcium carbonate. 

25 zinc flower and the like are preferable because these are excellent in coloring property. 

It is desired that the amount of the white filler is at least 0.5 part, preferably at least 2 parts based upon 
100 parts of the rest binder for the master batch and the component for decolorizing in order to sufficiently 
impart the effect exhibited by using the white filler. When the amount of the white filler is too much, there is 
a tendency that the color of the toner is faded. Therefore, it is desired that the amount of the white filler is 

30 at most 50 parts, preferably at most 30 parts based upon 1 00 parts of the resin binder for the master batch 
and the component for decolorizing. 

Also, in consideration of the dispersibility of the components of the master batch and the component for 
decolorizing, it is desired that the amount of the component for decolorizing is 10 to 3000 parts, preferably 
30 to 2500 parts based upon 100 parts of the master batch. When the amount of the component for 

35 decolorizing is less than the above range, there is a tendency that the component for decolorizing is not 
uniformly dispersed in the master batch. When the amount of the component for decolorizing exceeds the 
above range, there is a tendency that the components of the master batch are not uniformly dispersed in 
the comDonent for decolorizing. 

The decolorizable toner in which the master batch is used is obtained by blending the master batch 

40 with the component for decolorizing, heating to melt and kneading them and cooling, and after that, coasely 
pulvelizing an obtained mass and further finely pulvelizing the mass with, for instance, a jet mill to give 
toner particles having an average particle diameter of 5 to 30 am or so and. if necessary, classifying. 

As mentioned above, since the decolorizing agent which promotes the discoloration of a near infrared 
ray - absorbing dye is not contained in the master batch, the near infrared ray - absorbing dye is not 

45 discolored, and the master batch shows excellent thermal stability. Also, even though the master batch is 
irradiated with natural light during the storage of the master batch, the discoloration of the master batch can 
be prevented and therefore, the master batch shows excellent storage stability. When a light fastness 
stabilizer is contained in the master batch, the thermal stability and storage stability of the master batch are 
more improved. 

so When the decolorizable toner having a sufficient amount of tri bo - electric charge suitable for a 
developer of electrophotography is obtained, an electric charge regulator or an electrically chargeable fine 
particle can be coated to the surface of a particle for the decolorizable toner. 

As a method for coating the electric charge regulator or the electrically chargeable fine particle on the 
surface of the particle for a decolorizable toner, dry - coating methods using a mechanochemical reaction 

55 such as a high speed impact treatment method using a HYBRIDIZATION SYSTEM commercially available 
from NARA MACHINERY CO.. LTD., a fluidized - heatflow treatment method using, for instance, a NEW 
MALMELIZER commercially available from D ALTON CORPORATION, a SURFUSING SYSTEM commer- 
cially available from NIPPON PNEUMATIC MEG. CO.. LTD. or the like, a mechanochemical surface fusing 
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method using, for instance, a MECHANOFUSING SYSTEM commercially available from HOSOKAWA 
MICRON CORPORATION or the like, ana a treating method using a* powder mixing machine such as a 
super mixer; a spray coating method using, for instance, a COATMIZER JETCOATING SYSTEM commer- 
cially available from FREUND INDUSTRIES CO.. LTD. or the like: wet -coating methods such as a spray 

5 during method using a GRANULEX commercially available from FREUND INDUSTRIES CO.. LTD. or the 
like, a fluidized - bed drycoating method using a DISPACOAT commercially available from NISSHIN 
ENGINEERING CO.. LTD. or the like, a method using a spray dryer, a method using a FLOW COATER 
commercially available from FREUND INDUSTRIES CO.. LTD.. and a method using a fluidized - bed dryer; 
and the like are cited, but the present invention is not limited to the exemplified ones. Among these 

w methods, the high speed impact treatment method is particularly preferable. 

- Usually, the amount of the electric charge regulator or electrically chargeable fine particle which is 
coated on the particle for a decolonzabie toner is adjusted so that the amount of the tribo - electric charge 
(absolute value) of the particle for a aecoiorizable toner is 10 to 40 uO'g, particularly 15 to 30 uC/g. The 
amount of the electric charge regulator which is coated on the particle for a decolonzabie toner is generally 

'5 0.1 to 10.0 parts, particularly 0.5 to 5 pans based upon 100 parts of the particle for decolorizable toner. The 
amount of the electrically chargeable fine particle is 1 to 50 parts, particularly 5 to 30 parts based upon 100 
parts of the particle for a decolorizable toner. 

i As the electric charge regulator, a positively chargeable electric charge regulator and a negatively 
chargeable electric charge regulator can be used. These electric charge regulators can be generally used 

20 alone or in admixture thereof. 

Concrete examples of the positively chargeable electric charge regulator are, for instance, an electric 
charge regulator represented by the general formula (IV): 




L a lJ J 

30 

wherein R t3 is an alkyl group having 1 to 8 carbon atoms or benzyl group; each of R u and R ,s is 
independently an alkyl group having i to 18 carbon atoms. R 1S is an alkyl group having 1 to 18 carbon 
atoms or benzyl group, Z is hydroxyl group or amino group, n is 1 or 2; an electric charge regulator 
as represented by the general formula (V): 



r i lr 
i 

«° I"— K-R" 

i 

45 wherein each of R 17 . R 18 , R 19 and R 20 is independently hydrogen atom an alkyl group having 1 to 22 carbon 
atoms or an aralkyl group having 9 to 20 carbon atoms. A is a heteropoly - acid ion: styrene - acrylic acid 
quaternary ammonium salt resins, and the like. Typical examples of these positively chargeable electric 
charge regulators are. for insatnce. BONTRON P-51 commercially available from ORIENT CHEMICAL 
INDUSTRIES. LTD.. TP - 415 commercially available from HODOGAYA CHEMICAL CO.. LTD.. FUJIKURA 

50 FCA-201PB commercially available from FUJIKURA KASEI CO.. LTD.. and the like. 

Concrete examples of the negatively chargeable elecrtic charge regulator are. for instance, an electric 
charge regulator reDresented by the general formula (VI): 



(V) 
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jo wherein each of R 2 \ R 22 . R 23 and R 2t is independently hydrogen atom, an alkyl group having 1 to 8 carbon 
atoms, an allyl group or a halogen atom, L is -S-. -SO? - or - C(R S KR 26 ) - wherein each of R 25 and 
R 26 is indepenaently hydrogen atom or an aikyl group having i to 8 carbon atoms; styrene - sulfonic acid 
sait resins, and the like. Typical examples of these negatively chargeable electric charge regulators are. for 
instance, KAYACHARGE N - 1 commercially available from NIPPON KAYAKU CO.. LTD.. FUJIKURA FCA- 

;s 1001N commercially available from FUJIKURA KASEI CO.. LTD., and the like. 

The color of the above - mentioned electric charge regulator is not particularly limited, but it is preferred 
that the electric charge regulator is transparent, white or faintly yellow so that the color of the decolorizable 
toner can be the same as the color of paper for electrophotography, which is usually white, and that traces 
of the decolorizable toner can be inconspicuous. 

20 Concrete examples of the electrically chargeable fine particle are. for instance, fine particles of poly - 
(meth)acrylic acid ester such as a fine particle of polymethyl methacrylate. a fine particle of polymethyl 
acrylate ana a fine particle of poly - 2 - ethylhexyi acrylate; electrically chargeable organic fine particles 
such as a fine particle of polystyrene and a fine particle of polyvinylidene fluoride: and electrically 
chargeable inorganic fine particles such as a fine particle of colloidal silica, a fine particle of titanium 

25 dioxide, a fine particle of molybdenum sulfide and a fine particle of high purity silica. These fine particles 
are used alone or in admixture thereof. 

When the particle diameter of the above - mentioned electrically chargeable fine particle is excessively 
larger than the particle diameter of the particle of the decolorizable toner, there is a tendency that the 
electrically chargeable fine particle is hardly held on the surface of the particle of the decolorizable toner. 

30 Accordingly, it is generally preferred that the particle diameter of the electrically chargeable fine paritcle is 
at most about 10 %, particularly at most about 5 % of the particle diameter of the decolorizable toner. 

After the thus obtained decolorizable toner of the present invention is printed and fixed on a support 
made of paper or the like, the printed portion can be decolorized by irradiating near infrared rays by using a 
semiconductor laser, a halogen lamp or a light emitting diode. After decolorizing the printed portion, printing 

35 can be repeatedly carried out on the decolorized portion. 

Accordingly, the decolorizable toner of the present invention can be preferably used for printing on a 
support such as copying paper or a passenger ticket, which can be repeatedly used by printing at the time 
of taking a train, and erasing at the time of getting off, a coupon ticket and various tickets for admission. 
The present invention is more specifically described and explained by means of the following Examples 

40 wherein ail parts are by weight unless otherwise noted. It is to be understood that the present invention is 
not limited to the Examples, and various changes and modifications may be made in the invention without 
departing from the spirit and scope thereof. 

Raw materials used in the following Examples. Reference Example and Preparation Examples are 
shown in Tables 1 to 6. 
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(Experiments 1 to 10 and Comparative Experiments 1 to 4] 
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10 



Raw materials shown in Tables 1 to 3 and 5 were blended in a blending ratio shown in Table 7 to give a 

uniformly blended mixture. 

Then. 20 pans of the mixture and 80 pans of 1.1.2.2-tetrachloroethane were mixed together, ana the 
mixture was sufficiently dissolved to or dispersed in the 1 .1 .2.2 - tetrachloroethane to give a toner solution. 

The toner solution was coated on a white copying paper with a brush so that a toner layer having a 
thickness of 20 to 30 am in dry could be formed, ana a solvent was vaporized to remove from the toner 
layer to give a sample. 

As a physical property of the sample, fight resistance A was evaluated in accordance with the following 
method. The result is shown in Table 7. 

(Light resistance A) 



The sample was allowed to stand for 10 days at room temperature in the shade of a room which gets 
direct rays of the sun through a window glass during fine weather. The discoloration of the sample was 
examined by comparing the sample with a sample to which the natural light was not irradiated, and 
evaluated in accordance with the following criteria for evaluation. 

[Criteria for evaluation] 

20 A: No change of cotor is observed in the sample 

B: A slight change of color is observed in the sample. 
C: A little change of color is observed in the sample. 
D: Change of color is obviously observed. 

When the decolorizing property of the decolorizable toners obtained in Experiments 1 to 10 of Example 
25 1 was examined by irradiating near infrared rays to the decolorizable toners, it was observed that all of the 
decolorizable toners stood comparison with the toners not containing a heat-resistant age resistor and 
exhibited practically satisfactory decolorizing property. 
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From the results shown in Table 7. it can be understood that all of the decolorizable toners containing a 
55 heat-resistant age resistor obtained in Experiments 1 to 10 have excellent light resistance. 
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[Experiments 11 to 19 and Comparative Experiments 5 to 7] 

The procedure of Experiments 1 to 10 and Comparative Experiments 1 to 4 of Example 1 was repeated 
to give a toner solution except that raw materials shown in Tables 1 to 3 and 5 were blended in a blending 
5 ratio shown in Table 8. 

Then, the procedure of Experiments 1 to 10 and Comparative Experiments 1 to 4 of Example 1 was 
repeated to give a sample. 

As physical properties of the sample, light resistance B and decolorizing property were evaluated in 
accordance with the following methods. The results are shown in Table 8. 

w 

(Light resistance B) 

The sample was allowed to stand for one week under a fluoroescent lamp (illumination intensity: 1500 
lux). A reflection density of the sample after allowing to stand and the reflection density of the sample 
.75 before allowing to stand were measured by using a Macbeth densitometer, and the rate of change of 
reflection density was calculated by the following equation. 

[Rate of change of reflection density (%)] 
= [(Reflection density of the sample after 
20 allowing to stand)/(Reflection density of the 
sample before allowing to stand) x 100] 

Then, the light resistance B was evaluated in accordance with the following criteria for evaluation. 

25 [Criteria for evaluation] 

A: Rate of change of reflection density is not less than 80 % (Light resistance is very excellent). 
B: Rate of change of reflection density is not less than 60 % and less than 80 % (Light resistance is 
excellent). 

30 C: Rate of change of reflection density is not less than 40 % and less than 60 % (Light resistance is 
good). 

D: Rate of change of reflection density is less than 40 % (Light resistance is bad). 
When the decolorizing property of the decolorizable toners obtained in Experiments 11 to 19 of 
Example 1 was examined by irradiating near infrared rays to the decolorizable toners, it was observed that 
35 all of the decolorizable toners stood comparison with the toners not containing a heat - resistant age resistor 
of Comparative Experiments 5 to 7 and exhibited practically satisfactory decolorizing property. 
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From the results shown in Table 8. it can be understood that all of the decolorizable toners containing a 
55 heat-resistant age resistor obtained m Experiments n to 19 have excellent light resistance. 
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Example 2 

[Experiments 1 to 1 1 and Comparative Experiments 1 to 2] 

5 Raw materials shown in Tables i to 3 and 5 were blended in a blending ratio shown in Table 9 and 
weighed so that the total amount couta be 800 g, and all of the raw materials were thrown into a pressure 
kneader having an effective volume ot 2 I Then, the kneader was heated, and the kneading temperature of 
the raw materials was adjusted to 130' C After the raw materials were kneaded for 15 minutes, the obtained 
kneaded material was taken out from me *r*eaaer and cooled to give a solidified product. 

jo Then, the obtained solidified oroouc: **as ground with a jet mill and classified by using an air classifier 
to give toner particles having an average particle diameter of about 12 am. To the toner particles was 
added 0.3 % by weight of silica commercially available from NIPPON AEROSIL CO., LTD. under the trade 
name of R-972. and they were mixec Dy using a Henschel mixer to give a toner. 

As physical properties of the toner oecotorizing property and visible light resistance were evaluated in 

75 accordance with the following methods The results are shown in Table 9. 

(Decolorizing property) 

Four parts of the toner and 100 parts of a silicone resin -coated carrier commercially available from 
20 POWDERTECH CO.. LTD. under the traae name of F97-2535 were mixed to give a uniformly mixed 
developer. 

A copying machine commercially available from SANYO ELECTRIC CO.. LTD. under the trade name of 
SFT-Z70 was charged with the obtained developer, and an image was duplicated on a paper for plain 
paper copy using a test chart No. 1-R1975 prescribed by THE SOCIETY OF ELECTROGRAPHY OF 
25 JAPAN. 

Near infrared rays were irradiated to the image - duplicated paper from an aluminum - coated halogen 
lamp (2 W/cm 2 ) which was placed at a distance of 30 cm from the paper for 3 seconds. Five sheets of the 
paper and five sheets of non -duplicated paper were put on a perpendicular wail at random, and they were 
observed with naked eyes whether they were duplicated or not at a distance of 5 m from the wall. The 
30 distinction was carried out by five men and five women, and when the duplicated paper was recognized as 
a non - duplicated paper, one point was given. Then, total point of ten persons was counted, and 
decolorizing property was evaluated in accordance with the following criteria for evaluation. 

[Criteria for evaluation] 

35 

A: 40 to 50 points 
B: 30 to 39 points 

D: 0 to 19 points 

40 

(Visible light resistance) 

After a transparent glass vessel was charged with the obtained toner and the toner was preserved for 10 
days at room temperature in an experimental room which could get natural light, the color of the toner was 
45 compared with the color of a toner which was preserved for 10 days at room temperature in a dark room 
with naked eyes, and visible light resistance was evaluated in accordance with the following criteria for 
evaluation. 

[Criteria for evaluation] 

50 

A: No change of color is observed in the toner. 

B: A slight change of color is observed in the toner, but there is practically no problem in the toner. 
C: A little change of color is observed in the toner, but there is practically no problem in the toner. 
D: Change of color is obviously observed in the toner, and the toner is not suited for practical uses. 

55 
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From me results shown in Table 9, it can be understood that all of the decolonzable toners containing a 
resin b.nder having a melt viscosity of not more than 10' poise at 110 - C and a melt viscosity of not less 
55 than 103 po.se at 140* C obtained in Experiments i to 1 1 have excellent decolorizing property and excellent 
visible light resistance. _ 
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ExarrtDle 3 



[Experiments 1 to 10 and Comparative Experiments 1 to 5] 

5 Raw materials shown in Tables 1 to 3 were weighed in a ratio shown in Table 10 so that the total 
amount could he 800 g, and all of the raw materials were thrown into a pressure kneader having an effective 
volume of 2 i . Then, the kneader was heated, and the kneaaing temperature of the raw materials was 
adjusted to 120"C. After the raw materials were kneaded for 5 minutes, the obtained kneaded material was 
taken out from the kneader and cooled to give a solidified proauct 

w Then, the ootained solidified proauct was ground with a jet mill and classified by using an air classifier 
to give toner particles having an average particle diameter of about 11 am. To the toner panicles was 
added 0.2 % by weight of hydrophobic silica commercially available from NIPPON AEROSIL CO.. LTD. 
under the trade name of R - 972. and they were mixed by using a Henschel mixer to give a toner. 

As a physical property of the toner, printed trace after decolorizing was evaluated in accordance with 

is the following method. The results are snown in Table 10. 

(Printed trace after decolorizing) 

Four parts of the toner and 1 00 parts of a silicone resin - coated carrier commercially available from 
20 POWDERTECH CO.. LTD. under the trade name of F97-2535 were mixed together to give a uniformly 
mixed developer. 

A copying machine commercially available from SANYO ELECTRIC CO.. LTD. under the trade name of 
SFT-Z70 was charged with the obtained developer, and an image was duplicated on a paper for plain 
paper copy using a test chart No. 1-R1975 prescribed by THE SOCIETY OF ELECTROGRAPHY OF 
25 JAPAN. 

Near infrared rays were irradiated to the image -duplicated paper from a dichroic coat type halogen 
lamp (2 W/cm 2 ) for 2 seconds. Five sheets of the paper and five sheets of non - duplicated paper were put 
on a perpendicular wall at random, and they were observed with naked eyes whether they were duplicated 
or not at a distance of 5 m from the wall. The distinction was carried out by five men and five women, and 
30 when the duplicated paper was recognized as a non -duplicated paper, one point was given. Then, total 
point of ten persons was counted, and decolorizing property was evaluated in accordance with the following 
criteria for evaluation. 

[Criteria for evaluation] 

35 

A: 40 to 50 points 
B: 30 to 39 points 
C: 20 to 29 ooints 
D: 0 to 19 points 
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From the results shown in Table 10. it can be understood that ail of the decolorizable toners containing 
55 a thermoplastic resin having a light transmittance of not fess than 80 % as a resin binder, which were 
obtainea in Experiments 1 to 10. proauce little afterimage after decolorizing even though decolorizing time 
is short. ~ 
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Example 4 

[Experiments 1 to 10 and Comparative Experiments 1 to 5] 

5 Raw materials shown in Tables 1 to 4 were weighed in a ratio shown in Table 11 so that the total 
amount could be 800 g. Then, all of the raw materials were thrown into a pressure kneader having an 
effective volume of 2 I . The kneader was heated, and the kneading temperature of the raw materials was 
adjusted to 130* C. After the raw matenais were kneaded for 15 minutes, the obtained kneaded material 
was taken out from the kneader ana coolea to give a solidified product. 

jo Then, the obtained solidified product was ground with a jet mill and classified by using an air classifier 
to give toner particles having an average particle diameter of about 12 urn. To the toner particles was 
added 0.3 % by weight of silica commercially available from NIPPON AEROSIL CO., LTD. under the trade 
name of R-972 to give a toner. 

As a physical property of the toner, decolorizing property was evaluated in the same manner as in 

75 Example 2. The results are shown m Table 11. 
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From the results shown in Table 1 1 . it can be understood that all of the decoiorizable toners containing 
55 a soecific polyoiefine wax. which were obtained in Experiments 1 to 10 have excellent decolorizing property 
nevertheless a near infrared ray - reflecting or -absorbing material is contained in the decoiorizable toners. 
Moreover, it can be recognized that the toners ODtained in ComDarative Experiments 1 to 2 have bad 
decolorizing property because a poiyolefine wax is not contained in the toners, and the toner obtaineo in 
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Comparative Experiment 5 has dad decolorizing property because only a little amount of polyolefine wax is 
containea in the toner. Furthermore, it can be recognized that wnen a resin having a compatibility with a 
polyolefine wax is used as a resin binder, as is clear from the result of Comparative Experiment 4. 
decolorizing property of the toner is lowered because a lens effect is not imparted to the toner by the 
5 polyolefine wax. 



Reference Examole 1 



Raw materials shown in Tables 1 to 4 were blended in a blending ratio shown in Experiments 1 to 23 or 
w Comparative Experiment 1 of Table 12 to give a mixture. Then, 20 parts of the mixture and 80 pans of 
l.r.2.2' - tetrachloroethyiene (hereinafter referred to as "TCE") were blended with stirring to give a uniform 
solution. 

The solution was used as a blank sample in measuring the absorbance of a solution. Components of a 
blank sample used in each of Experiments 1 to 23 and Comparative Experiment 1 were prepared so as to 
T5 correspond to the components used in each of Experiments 1 to 23 and Comparative Experiment 1 as 
shown in Table 12. 



Example 5 

20 [Experiments 1 to 23 and Comparative Experiment 1] 

Raw materials shown in Tables 1 to 4 were blended in a blending ratio shown in Table 12 to give a 
mixture. The mixture was kneaaed by using a LABO PLAST MILL (model: 20C200, chamber volume 60 mt) 
commercially available from TOYO SEIKI SEISAKU - SYO.. LTD. under the condition that the mixing 
25 chamber temperature is 120 "C. the filled content in the mixing chamber is 70 % and kneading time is 5 
minutes, so that shearing stress was added to the resin binder. 

Then. 20 parts of the kneaded material and 80 pans of TCE were mixed together with stirring to give a 
uniform toner solution. 

Absorbance of the toner solution was measured at a wavelength of 640 nm by using a spec - 
30 trophotometer UV/VIS-660 commercially available from JASCO CORPORATION. Then, the ratio of 
absorbance of the toner solution was measured based upon the absorbance of the blank sample obtained in 
Reference Example i of 100. The results are shown in Table 12. 

Moreover, discoloration and storage stability of the obtained kneaded material were evaluated in 
accordance with the following methods. The results are shown in Table 12. 

35 

(Discoloration) 



The color of the kneaded material was compared with the color of the blank sample with naked eyes, 

and discoloration was evaluated in accordance witn trie following criteria for evaluation 

[Criteria for evaluation] 



A: No change of color is observed in the kneaded material. 

B: A slight change of color is observed in the kneaded material, but there is practically no problem. 
C: A little change of color is observed in the kneaded material, but there is practically no problem. 
D: Discolor is obviously observed in the kneaded material, and the kneaded material is not suited for 
practical uses. 



(Storage stability) 

After a transparent glass vessel was charged with the kneaded material and preserved for 10 days at 
room temperature in an experimental room which could get natural light, the color of the kneaded material 
was compared with the color of the blank sample with naked eyes, and storage stability was evaluated in 
accordance with the above - mentioned criteria for evaluation of discoloration. 
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From the results shown in Table 12. it can be understood that all of the decolorizabie toners containing 
55 a metal oxide as a light fastness stabilizer obtained in Experiments 1 to 23 do not discolor although the 
toner obtained in Comparative Exoenment i shows change of color, and these decolorizabie toners have 
excellent strage stability. 
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Then, the kneaaed materials obtainea in Experiments i to 23 of Example 5. from which a solvent was 
removed, were ground by using a jet mill and classified by using an air classifier to give toner particles 
having an average panicle diameter of about 12 urn. To the toner particles was added 0.3 % by we.ght of 
silica commercially available from NIPPON AEROSIL CO.. LTD. unaer the trade name of R-972. and they 

5 were mixed by using a Henschel mixer to give a toner. 

When decolorizing property of the obtained toners was examined by irradiating near infrared rays to the 
developed image formed from the toners on a copying paper using an aluminum - coated halogen lamp (2 
W/cm 2 ). which was placed at a distance of 30 cm from the developed image for one hour, it was observed 
that all of the toners obtained in each of Experiments had excellent decolorizing property and were suited 

70 for practical uses. 

[Experiments 24 to 28 and Comparative Experiment 2) 

The procedure of Experiment 1 of Example 5 was repeated to give a toner solution except that raw 
is materials shown in Tables 1 to 4 were blended in a ratio shown in Table 13. 

The toner solution was coated on a white copying paper with a brush so that a toner layer having a 
thickess of about 20 to 25 urn in dry could be formed. After the toner layer was dried, near infrared rays 
were irradiated to the toner layer using a dichroic coat type halogen lamp (2 W/cm 2 ) which was placed at a 
distance of 30 cm from the paper for 1 hour to decolorize the toner. 
20 Then, the transparency and glossiness of the afterimage of the toner on the paper were evaluated with 
naked eyes. The results are shown in Table 13. 
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55 



From the results shown in Table 13. it can be understood that when a metal oxide is contained in the 
toner as a light fastness stabilizer as shown in Experiments 24 to 28. the gloss of the copying paper 
becomes nearly equal to the gloss of an original copying paper in comparison_with the toner not containing 
a metal oxide as shown in Com D arative Exoeriment 2. Moreover, it can be understood that when the amount 
of the metal oxide is increased in the toner, the trace of the toner after decolorizing becomes from 
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translucent to opaaue. and the coior of the trace closes to the color of the copying paper. 
[Experiments 29 to 39 and Comoarative Experiments 3 to 4] 

5 Raw materials shown in Tables i to 4 were weighed in a ratio shown in Table 14 so that the total 

amount could be 800 g, and all of the raw materials were thrown into a pressure kneaaer having an effective 
volume of 2 i. Then, the kneaaer was neated, and kneading temperature of the raw materials was adjusted 
to 130* C. After the raw materials were kneaded for 15 minutes, an obtained kneaaed material was taken 
out from the kneader ana cooiec tc give a solidified product. 

w The obtained solidified oroouc: *as pulverized by using a cutter mill to give a toner having a particle 
diameter of about 1 mm. 

As physical properties o» me toner, thermal discoloration and light stability were evaluated in accor- 
dance with the following memoes Tne results are shown in Table 14. 

75 (Thermal discoloration) 

Since evaluating the thermal aiscoioration of the pulverized toner was impossible as it was, the toner 
was formed into a pellet having a tmckness of 2 mm by pressing the toner with a hydraulic press under a 
pressure of 700 kg*f/cm 2 . As thermal discoloration, a reflection density of the pellet was measured by using 
20 a Macbeth densnomer. The higher tne value of the reflection density is. the smaller the thermal discolor- 
ation is. 

(Light stability) 

25 After the pellet was allowea to stand for 48 hours under a fluorescent lamp (illumination intensity: 1500 
lux), the reflection density was measured in the same manner as in evaluation of thermal discoloration. 
Then, light stability was calculated in accordance with the following equation. 

[Light stability (%)] 
30 = [(Reflection density of the pellet after allowing 
to stand )/(Ref lection density of the pellet before 
allowing to stand) x 100] 

The higher the value is, the greater the light stability is. 
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From the results shown in Table 14. it can be understood that when a metal soap is used as a light 
fastness stabilizer in the raw materials for toners, the raw materials are little discolored during kneading the 
55 raw materials with heating and have excellent light staoiiity as is clear from Experiments 29 to 39 although 
the raw materials according to Comparative Experiments 3 and 4 are discolored during kneading. 
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[Experiments 40 and 41 and Comparative Experiment 5] 

Raw materials shown in Tables 1 to 4 were weighed in a blending ratio shown in Experiments 43 and 
44 or Comparative Experiment 5 of Table 15 so that the total amount could be 5150 to 5200 g. A mixer 
5 having an effective volume of 20 t was charged with all of the raw materials, and the raw materials were 
blended together for 5 minutes while the temperature of the raw materials was adjusted to 25 * to 30 * C in 
the mixer. The mixture was taken out from the mixer and a biaxial extruder was chargeo with the mixture. 
After the mixture was kneaded, the mixture was cooled to give a solidified product. 

The solidified product was formed into a sample having a thickness of 2 mm by pressing the solidified 
jo product under a pressure of 700 kg*f/cnv using a hydraulic press. 

As physical properties of the sample, image stabilities 1 to 4 were evaluated in accordance with the 
following methods. The results are shown m Table 15. 

First of all, the obtained samples were allowed .to stand for 120 minutes under a fluorescent lamp 
(illumination intensity: 1500 lux). 

15 

(A) image stability 1 

The density of color of the sample before allowing to stand and the density of color of the sample after 
allowing to stand are measured by using a Macbeth densitometer. The smaller the absolute value of the 
20 difference of density is. the smaller the degree of change of color is. 

(B) Image stability 2 

The value "L" of the sample before allowing to stand and the value "L" of the sample after allowing to 
25 stand are measured by using a Z-E 90 COLOR MEASURING SYSTEM commercially available from 
NIPPON DENSYOKU KOGYO CO.. LTD. The greater the difference is. the greater the degree of change of 
color is. 

(C) image stability 3 

30 

The value "a" of the sample before allowing to stand and the value "a" of the sample after allowing to 
stand are measured by using a Z-E 90 COLOR MEASURING SYSTEM commercially available from 
NIPPON DENSYOKU KOGYO CO.. LTD. The smaller the value is, the better the image stability is. 

35 (D) Image stability 4 

The value "b" of the sample before allowing to stand and the value of m b m the sample after allowing to 
s£35v2 ase s&easu?s£ fey usiag a Z-E 90 COLOR MEASURING SYSTEM commercially available from 
NIPPON DENSYOKU KOGYO CO.. LTD. The smaller the value is the better the image staoility is. 
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From the results shown in Table 15. it can be understood that all of the decolori2able toners containing 
55 a metal soap as a light fastness stabilizer ootained in Experiments 40 and 41 have excellent image stability 
compared with the toner ootaineo in Comparative Experiment 5. 
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Examoie 6 



[Experiments 1 to 13 and Comparative Experiments 1 to 3] 

Raw materials shown tn Tables 1 to 3, 5 and 6 were blen 
give a uniformly blended mixture. 

Then, 20 parts of the mixture and 80 pans of 1,1.2.2- tetr 
mixture was sufficiently dissolved to or dispersed in the 1.1.2,2 

The toner solution was coated on a white copying paper 
thickness of 20 to 30 urn in dry could be formed, and a solv 
layer to give a sample. 

As physical properties of the sample, yellowing resistant 
resistance against heat cycle were evaluated in accordance 
shown in Table 16. 

(Yellowing resistance against irradiation of light) 

Near infrared rays were irradiated to the sample from a ( 
which was placed at a distance of 20 cm from the sample, for 
having a wavelength of 300 to 400 nm, which was placed at 
irradiated to the sample through a XENON LAMP FILTER comn 
50. 100 or 500 hours. After that, yellowing of the sample was e 
using a Canon fade meter. The yellowing resistance against irr; 
in accordance with the following criteria for evaluation. 

[Criteria for evaluation] 

A: No yellowing is observed in the sample when the light 
B: No yellowing is observed in the sample when the light 

100 hours and less than 500 hours. 
C: No yellowing is observed in the sample when the light 

50 hours and less than 100 hours. 
D: Yellowing is observed in the sample until the light is irr; 

[Yellowing resistance against heat cycle] 

After a cycle of a procedure comprising irradiating near infra 
as in the procedure of the yellowing resistance against irradiat. 
sample heating the sample at 80 *C for 1Q minutes was repeatsc 
the sample was evaluated in the same manner as in the abov 
irradiation of light. The criteria for evaluation is as follows. 

[Criteria for evaluation] 

A: No yellowing is observed in the sample when the treatrr. 
B: No yellowing is observed in the sample when the trea 

and less than 50 cycles. 
C: Yellowing is observed in the sample when the treatment 
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From the results shown in Table 16. it can be understood that all of the decolorizable toners containing 
55 an ultraviolet absorbing agent obtained in Experiments l to 13 have excellent yellowing resistance against 
irradiation of light and yellowing resistance against heat cycle. In addition, when a heat-resistant age 
resistor is contained in the toner, it can be understood that yellowing resistance is more improved. 
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Example 7 
[Experiments 1 to 5) 

s A resin binder, a near infrared ray - absorbing dye, a decolorizing agent and electrically chargeable fine 
particles shown in Tables 1 to 3 and 6 were used. 

In 75 parts of toluene was dissolved 20 parts of the resin binder, and the near infrared ray - absorbing 
dye and the decolorizing agent were dissolved therein or mixed therewith in an amount shown in Table 17 
based on 100 parts of the resin binder to give a solution. Then, the toluene was removed from the solution 

to to dry. After drying, an obtained material was crudely ground, and the material was ground by using a 
LABO-JET MILL commercially available from NIPPON PNEUMATIC MFG. CO.. LTD. to give toner 
particles having a weight average particle diameter of 10 urn. The electrically chargeable fine particles were 
mixed with the toner particles in a ratio shown in Table 17 based on 100 parts of the toner particles to give 
a mixture. The mixture was treated by using a HYBRIDIZATION SYSTEM NHS-0 commercially available 

is from NARA MACHINERY CO.. LTD. at a peripheral speed of 80 m/second for 3 minutes so that the 
electrically chargeable fine particles could be coated on the surface of the toner particles to give a toner. 

As physical properties of the toner, electrically charged amount, printability. decolorizing property and 
light resistance were evaluated in accordance with the following methods. The results are shown in Table 
17. (Measuring method for electrically charged amount). 

20 Electrically charged amount was evaluated according to a blow-off method. 

After the toner and a FERRITE CARRIER FB-810 Commercially available from KANTO DENKA 
KOGYO CO., LTD. were blended so that the concentration of the toner could be 5 % by weight, the toner 
and the FERRITE CARRIER were uniformly dispersed, mixed and stirred to give a mixture. The electrically 
charged amount of the mixture was measured when the mixture was blown by using a BLOW - OFF TRIBO 

25 CHARGE METER TB-200 commercially available from TOSHIBA CHEMICAL CO.. LTD. under a nitrogen 
gas pressure of 1.0 kg»f/cm 2 for 30 seconds. 

(Measuring methods for printability, decolorizing property and light resistance) 

30 A polypropylene bottle (volume: 500 mt) was charged with 5 parts of the toner and 95 parts of a 
NON - COAT FERRITE CARRIER and they were mixed together by using a rotational system at a speed of 
rotation of 50 rpm for 30 minutes to give a developer (total weight: 300 g). 

As a printing system, a laser beam printer KX-P4420 commercially available from KYUSYU MAT- 
SUSHITA ELECTRIC CO.. LTD. was used and an external high pressure power source was used for a 

35 transfer power source and a developing bias power source, and the printing system was modified so that 
both a positively charged toner and a negatively charged toner could be used for printing by using the 
printing system. 

Originally the above - mentioned printing system is suitable for the negatively charged toner, and a bias 
voltage of aoout - 550 v ana a transfer voitage of about + 4O0C V can applied thereto. However, the 
40 printing system was modified so that the bias voltage of about -150 V and the transfer voltage of about 
- 4000 V could be applied thereto when the positively charged toner was used. 

The above - mentioned bottle having the developer was fixed in the above - mentioned printing system 
in a usual method and 1000 sheets of paper were printed in accordance with a regular printing method. 

45 (i) Printability 

After 1000 sheets of paper were printed as mentioned above, the surface of the 1000th printed paper 
was observed with naked eyes under natural light. The state of printing was examined and evaluated in 
accordance with the following criteria for evaluation. 

so 

[Criteria for evaluation] 

A: Colorability of printing is excellent and no fogging is observed in the printed paper. 
B: Colorability of printing is good but fogging is observed a little in the printed paper. 
55 C: Colorability of printing is bad and fogging is observed much in the printed paper. 
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(ii) Decolorizing property 

After half of the 1000th printed paper was covered with an aluminum film and was laid on a hot plate at 
70 "C, the printed paper was allowed to stand for 3 minutes. Then, near infrared rays were irradiated to the 
5 printed paper for 8 seconas from an aluminum - coated halogen lamp for irradiation of near infrared rays (2 
W/cm 2 ) which was placed at a distance of 30 cm from the printed paper, and the printed paper was 
observed with naked eyes and decolorizing property was evaluated in accordance with the following criteria 
for evaluation. 

w {Criteria for evaluation] 

A: The toner is completely decolorized. 

B: The color of the toner is slightly remained in the printed paper. 

C: The toner is a little decolorized, but the remainec color of the toner is obviously observed in the 
'5 printed paper. 

(iii) Light resistance 

In the above - mentioned procedure for producing a printed paper, in order that toner particles were 
20 uniformly thinly extended over the paper and near infrarea rays were uniformly and sufficiently irradiated, a 
non- fixed printed paper was proouced. Near infrarea rays were irradiated to the printed paper for 60 
seconas from an aluminum - coated halogen lamp for irradiation of near infrarea rays (0.2 W/cm : ), which 
was placed at a distance of 30 cm from the printed paper. 

Then, the non -fixed printed paper to which near infrared rays were irradiated and the non -fixed 
25 printed paper to which near infrarea rays were not irradiated were introduced into a fixing system to fix the 
printed matters. Difference of colorability of printed matters after fixing between the above - mentioned two 
non -fixed printed papers was observed with naked eyes, and evaluated in accordance with the followig 
criteria for evaluation. 

30 [Criteria for evaluation] 

A: No difference of colorability is observed between the two. 
B: A little difference of colorability is observed between the two. 
C: Much difference of colorability is observed between the two. 
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[Experiments 6 to 10] 



A resin binder, a near infrared ray - absorbing dye. a decolorizing agent and an electrically chargeable 
fine panicles shown in Tables 1 to 3 and 6 were used. 

40 The near infrared ray - absorbing dye and the decolorizing agent were added to the resin binder in a 
ratio shown in Table 17 based on 100 pans of the resin binder and they were dissolved in 200 parts of 
methylene chloride to give a solution. Then, the methylene chloride was removed from the solution. After an 
obtained material was coasely pulverized, the material was pulverized by using a LABO-JET MILL 
commercially available from NIPPON PNEUMATIC MFG. CO.. LTD. to give toner particles having a weight 

-is average particle diameter of 10 urn. The, electrically chargeable fine particles were mixed with the toner 
particles in a ratio shown in Table 17 based on 100 pans of the toner particles, and the electrically 
chargeable fine panicles were coatee on the surface of the toner panicles in the same manner as in 
Experiment 1 of Example 7 to give a toner. 

Physical properties of the toner were evaluated in the same manner as in ExDeriment 1 of Example 7. 

so The results are shown in Table 1 7. 

[Experiment 1 1 ] 

A resin binder, a near infrared ray - absorbing dye, a decolorizing agent, an electrically chargeable fine 
£5 particles ana an eiectnc charge regulator shown in Tables 1 to 3, 5 and 6 were used. 

In 200 pans of methylene cnlorioe were dissolved 100 pans of the resin binder, 2.1 parts of the near 
infrarea ray - absorbing aye. i part of the decolorizing agent and 2.7 parts of the electric charge regulator, 
and they were kneaaea to give a solution. Then, the methylene chloride was removea from the solution. 
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After an obtained material was coaseiy pulverized, the material was pulverized by using a LABO-JET MILL 
commercially available from NIPPON PNEUMATIC MFG. CO.. LTD. to give toner particles having a weight 
average particle diameter of 10 urn. With 100 pans of the toner particles were mixed 20 parts of the 
electrically chargeable fine particles, and the electrically chargeaole fine particles were coated on the 
surface of the toner particles in the same manner as in Experiment 1 of Example 7 to give a toner. 

Physical properties of the toner were evaluated in the same manner as in Experiment 1 of Example 7. 
The results are shown in Table 1 7. 

(Comparative Experiment 1 ] 

The procedure of Experiment 1 of Examole 7 was repeated to give a toner except that the electrically 
chargeable fine particles were not coatea on the surface of the toner particles. 

Physical properties of the toner were evaluated in the same manner as in Experiment 1 of Example 7. 
The results are shown in Table 1 7. 

[Comparative Experiment 2] 



The procedure of Experiment 1 1 of Example 7 was repeated to give a toner except that the electrically 
chargeable fine particles were not coated on the surface of the toner particles. 
20 Physical properties of the toner were evaluated in the same manner as in Experiment 1 1 of Example 7. 
The results are snown in Table 17. 
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From the results shown in Table 17. it is understooa that ail of the decoiorizabie toners obtained in 
Experiments l to 1 1 of Example 7 have excellent tribo - electrically charged amount, excellent pnntability, 
ss excellent aecoiorizing property ana excellent light resistance. 
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Exam ole 8 

In the following Experiments ana Comoarative Experiments, raw materials shown in Tables i to 3 and 5 
were used. 

5 

[Experiment 1] 

After 20 parts of a rest binaer (RE - 24) was dissolved in 75 parts of toluene. 2 parts of a near infrared 
ray - absorbing dye (DY-2) ana 2 Dans o f a aecolorizing agent based on 100 pans of the resin binder were 

10 dissolved therein ana mixed therewith a solvent was vaporized therefrom to dry an ootained product. The 
dried product was coaseiy puivenzec anc turther pulverized with a jet mill commercially available from 
NIPPON PNEUMATIC MFG. CO.. I'Z &r*c a toner having a weight average panicle diameter of 11 am 
was obtained. An electric charge regulator navmg postively chargeable property was mixed in an amount of 
1.5 parts based on 100 pans of tne tone' with the toner. The mixture was treated for 3 minutes at a 

;s peripheral speed of 80 m/seconc by using a HYBRIDIZATION SYSTEM commercially available from NARA 
MACHINERY CO., LTD. to cover the surrace of the toner particles with the electric charge regulator. The 
obtained toner showed a blue color. 

As physical properties of the ootainea toner, tribo -electrically charged amount and decolorizing 
property were evaluated in accordance with the following methods. The results are shown in Table 18. 

20 

(Tribo -electrically charged amount) 

In accordance with a blow-off method, tribo - electrically charged amount was mesured in the same 
manner as in Example 7. 

25 

(Decolorizing property) 



The amount 4 parts of the toner was mixed with 100 parts of a silicone resin -coated carrier 
commercially available from POWDERTECH CO.. LTD. under the trade name of F97-2535 to give a 
30 uniformly blended developer. 

The obtained developer was provided in a copying machine commercially available from SANYO 
ELECTRIC CO.. LTD. under the trade name of SFT - Z70. and a reproduction of an image was carried out 
using a test chart No. 1-R1975 prescribed by THE SOCIETY OF ELECTROGRAPHY OF JAPAN on a 
paper for plain paper copy. 

35 After the obtained paper was irradiated for 3 seconds with an aluminum - coated halogen lamp as a 
source of near infrared rays, the paper was adhered to a vertical wall, distinguishing was carried out at a 
distance from 5 m from the wall with naked eyes. Evaluation of decolorizing property was carried out. in 
accordance with the following criteria for evaluation. 



40 [Criteria for evaluation] 



45 



A: Color of the toner is completely disappeared. 

B: Color of the toner is remained slightly. 

C: Color of the toner is disappeared a little, but the existence of the toner is obviously observed. 

D: Decolorizing of the toner is not observed. 



[Experiment 2] 



The procedure of Experiment 1 of Example 8 was carried out except that DY - 3 as a near infrared 
so ray - absorbing dye ana SE-2 as a decolorizing agent were used to give CR-1 - coated toner particles. 
The obtained toner showea a blue color. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were examined in the same manner as in Experiment 1 of Example 8. The results are shown in 
table 18. 
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[Experiment 3] 

The procedure in Experiment 1 of Example 8 was earned out to give toner particles having a weight 
average particle diameter of 1 1 urn. After 2.0 pans of an electric charge regulator (CR-2) was mixed with 
100 pans of the toner panicles, ano the surface of the toner particles was covered with CR-2 in the same 
manner as in Experiment 1 of Example 8. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were evaluated in the same manner as in Experiment 1 of Example 8. The results are snown in 
Table 18. 

(Experiment 4] 

The amount 100 pans of a resin binder (RE -24), 2 parts of a near infrared ray - absorbing dye (DY-2) 
and 2 pans of a decolorizing agent (SE-1) were mixed with 200 parts of methylene chloride, and the 
mixture was kneaded. Then, the methylene chloride was removed from the mixture. After the product was 
coasely pulverized, the product was pulverized with a jet mill to give toner particles having a weight average 
particle diameter of 11 am. 

The amount 100 pans of the toner particles and 3 pans of CR-3 were mixed together, and the mixture 
was treated for 3 minutes at a peripheral speed of 80 m/second by using a HYBRIDIZATION SYSTEM 
commercially available from NARA MACHINERY CO.. LTD. to cover the surface of the toner panicles with 
CR-3. The obtained toner showed a blue color. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were evaluated in the same manner as in Experiment 1 of Example 8. The results are shown in 
Table 18. 

[Experiment 5] 

To 100 parts of toner particles having a weight average particle diameter of 1 1 urn prepared in the 
same manner as in Experiment 4 of Example 8, a solution prepared by dispersing 1.5 parts of an electric 
charge regulator in 20 pans of methanol was added and stirred. The mixture was dried in a FLOW COATER 
MULT -PURPOSE commercially available from NARA MACHINERY CO.. LTD. at a temperature of the 
inside of apparatus of 55 *C for 30 minutes, to homogeneously cover the surface of the toner panicles with 
CR-4 to give a toner. The obtained toner showed a blue color. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were evaluated in the same manner as in Experiment 1 of Example 8. The results are shown in 
Table 18. 

[Experiments 6 to 18] 

The procedure of Experiment 1 of Example 8 was carried out except that as raw materials, a resin 
binder, a near mfrared ray - absorbing dye. a decolorizing agent and an electric charge regulator shown in 
Tables 1 to 3 and 5 were used in a ratio shown in Table 18. The surface of the toner was covered with the 
electric charge regulator in the same manner as in Experiment 1 of Example 8. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were evaluated in the same manner as in Experiment 1 of Example 8. The results are shown m 
Table 18. 

[Comparative Experiment 1] 

After 20 parts of a resin binder (RE -24) was oissolved in 75 pans of toluene. 2 pans of a near infrared 
ray absoro.ng aye (DY-2). 2 pans of a decolorizing agent (SE-i) and 1.5 pans of an electric charge 
regulator having a pos.tively chargeable propeny were dissolved in 100 parts of the resin binder, and mixed 
tnerewith so that the mixture was homogeneously mixeo. Then, the solvent was removed from the solution, 
ana me obtained product was dried. After the dried proouct was coasely pulverized, the product was further 
puivenzed with a jet mill to give a toner having a weight average panicle diameter of 11 urn in which the 
eiectnc cnarge regulator (CR - 1) was contained. The obtained toner showed a blue color. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolorizing 
property were evaluated in the same manner as in Experiment 1 of Examoie 8. The results are shown in 
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Table 18. 

The copied image had mush fogging, and was not a suitable one. 
[Comparative Experiment 2] 

With 100 parts of a resin binder. 2 parts of a near infrared ray - absorbing dye (DY-2). 2 parts of a 
decolorizing agent (SE-2> and 1.5 parts of an electric charge regulator. 200 pans of methylene chloride 
was mixed. After the mixture was molten and kneaded, methylene chloride was removed from the m.xture 
The product was coasely pulverized and then pulverized with a jet mill to give a toner having a we.ght 
io average particle diameter of n urn in wh.ch the electric charge regulator was containeo. The obtained toner 

showed a blue color. w . t . . 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolor.z.ng 
property were evaluateo in the same manner as in Experiment 1 of Example 8. The results are shown in 
Table 18. 

is The copied image had much fogging, and was not a suitable one. 
[Comparative Experiments 3 to 6] 

The procedure of Experiment 1 of Example 8 was carried out except that as raw materials, a resin 
binder a near infrared ray - absorbing dye a decolorizing agent and an electric charge regulator shown ,n 
Tables i to 3 and 5 were used in a ratio shown in Table 18. A toner in which an electnc charge regulator 
was containeo was obtained in the same manner as in Comparative Experiment 1 of Example 8. 

As the physical properties of the obtained toner, tribo - electrically charged amount and decolor.z.ng 
property were evaluated in the same manner as in Experiment 1 of Example 8. The results are shown in 
25 Table 18. 

The copied image had much fogging, and was not a suitable one. 
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From the results shown in Table 18. all of the toners obtained in Experiments 1 to 18 have excellent 
55 electrically charging property and excellent decolorizing property. 
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Examote 9 

[Experiments 1 to 10] 

5 A pressure kneader was charged with a resin binder A, a near infrared ray - absorbing dye. a 
decolorizing agent and a wax in a ratio shown in Table 19. After the mixture was heatea to a temperature 
shown in Table 19 and kneaded so that the mixture was homogeneously dispersed, an obtained product 
was cooled to room temperature to give a kneaded material. 

After the kneaded material was pulverized with a hammer mill so that the particle diameter was at most 

w about 5 mm, a pressure kneader was cnarged with the pulverized material together with a resin binder B 
having an average particle diameter of at most about 10 mm as shown in Table 1. When the temperature 
was attained to the temperature snown m Table 19. the mixture was kneaded with heating at that 
temperature for the time shown in Table 19. After the product was taken out from the pressure kneader and 
cooled to room temperature, the cooted proauct was pulverized with a hammer mill to give a decolorizable 

is toner. 

As the physical properties of the obtained toner, colorability, decolorizing property, dispersibility, 
concentration of image and offset resistance were evaluated in accordance with the following methods. The 
results are shown in Table 19. 

20 (A) Colorability 

The toner was placed on the sample table, the surface color was measured with a Z - Z 90 COLOR 
MEASURING SYSTEM commercially available from NIPPON DENSYOKU KOGYO CO.. LTD.. and the 
colorability was evaluated in accordance with the following criteria for evaluation. In the values of L. a. b. 
25 color elements, the value of "b" was adopted as the color of the decolorizable toner. 

The smaller the value of "b" is. the greater the blue color becomes. The greater the value *b" is. the 
greater the yellow color becomes. When the value of "b" is zero, the color is gray. 

[Criteria for evaluation] 

30 

A: The value of w b" is not more than - 10. 

B: The value of "fa* is more than - 10 and not more than 3. 

C: The value of "b" is more than 3. 

35 (B) Decolorizing property 

The amount 4 parts of the toner was blended with 100 parts of a silicone resin -coated carrier 
commercially available from POWDERTECH CO.. LTD. unoer the trade name of F97-2535. and they were 
uniformly dispersed to give a developer. 
40 The obtained developer was set in a copying machine SFT - Z70 commercially available from SANYO 
ELECTRIC CO.. LTD. and the reproduction of an image was carried out using a test chart No. 1 -R1975 
prescribed by THE SOCIETY OF ELECTROGRAPHY OF JAPAN on a paper for plain paper copy. 

After near infrared rays were irradiated to the obtained paper at a distance of 30 cm from the paper for 
5 seconds with an aluminum - coated halogen lamp, decolorizing property was evaluated with naked eyes in 
45 accordance with the following criteria for evaluation. 

[Criteria for evaluation] 

A: Color is completely disaopeared, and yellowing is not generated, 
so B: It takes at least 5 seconds for decolorizing the toner, but yellowing is not occurred. 
C: Yellowing is observed. 

(C) dispersibility 

55 The toner was coasely pulverized with a hammer mill so that its particle diameter is at most 5 mm or so 
and bonded with an epoxy resin. The product was sliced with a microtome to give a film, and the part of the 
decolorizable toner was observed by means of a microscooe unaer visible light. The dispersibility was 
evaluated in accordance with the following criteria for evaluation. 
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[Criteria for evaluation j 



Both the near infrared ray - absorbing dye ana the decolorizing agent are not coagurated. 
Agglomerate is observed, but the agglomerate of at least 1 am is not existed. 
Agglomerate is observed, but the agglomerate of at least 3 urn is not existed. 
Agglomerate of more than 3 urn is existed. 



(D) Concentration of image 

Concentration of image was measured using a colored filter by means of a Macbeth reflection 
densitometer and evaluated in a ccordance with the following criteria for evaluation. 

[Criteria for evaluation] 

A: The measured value is at least 0.9. 

B: The measured value is at least 0.8 and less than 0.9. 

C: The measured value is at least 0.6 and less than 0.8. 

D: The measured value is less than 0.6. 

(E) Offset resistance 

Twenty sheets of paper were reproduced by means of a copying machine commercially available from 
SANYO ELECTRIC CO.. LTD. in which a silicone oil - impregnated cleaning pad of a fixing roller was 
removed, and the number of offset - generated papers was counted and evaluated in accordance with the 
following criteria for evaluation. 

[Criteria for evaluation] 



Number of offset - generated papers is zero. 
Number of offset - generated papers is t or 2. 
Number of offset - generated papers is 3 or 4. 
Number of offset - generated papers is at least 5. 



[Comparative Experiments 1 and 2] 

A pressure kneader was charged with a resin binder B. a near infrared ray - absorbing dye and a 
decolorizing agent without a resin binder A. and they were kneaded in conditions shown in Table 19. After 
the mixture was heated and kneaded for 5 minutes (Comparative Experiment 1) or 1 minute (Comparative 
Experiment 2) at a temperature shown in Table 19. the mixture was cooled to room temperature, and a 
product was obtained. 

The obtained product was pulverized with a hammer mill to give a decolorizabie toner having an 
average particle diameter of about 12 urn. 

The physical properties of the obtained toner was evaluated in the same manner as in Experiments 1 to 
10 of Example 9. The results are shown in Table 19. 
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From the results shown in Table 19. it can be unaerstood that a decoiorizable toner having excellent 
colony ^ except decolorizing property, excel.ent dispersibility. excellent concentration of .mage and 
excellent offset resistance at a time can be obtained in accordance with the above method. 

[Preparation Example 1 of Master Batch (Preparation No. MB - 1 to 8)] 

A first solution and a second solution, were prepared by mixing the raw materials shown in Tables «. 2 

and 4 to 6 in a mixing ratio shown in Table 20. „,„.„„. fluent was removed 

After the first solution and the second solution were mixed together, an organ.c solvent was removed 

from the solution under a reduced pressure to give a mass. 

The mass was then pulverized for 50 hours by using a ball mill to g.ve a master batch. 
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[Preparation Example 2 of Master Batch (Preparat.on No. MB -9 to 17)] 



21 a?d%^Tl^ S ^V n ,B 2 ^ 5 ^ b,6nded t096ther in 3 b,endin 9 rati0 sh ^n in Table 

55 batcJ S aIVwas Parat,0n MB ~ 16 ^ the 0W * ned kneaded mo,ten material was used » a master 

and ^mH!^ 0 " N0S ' MB " 9 t0 15 * the obtained kneaded mo,ten material was cooled to give a mass 
and the mass was pulverized for 50 hours with a ball mil. to give a master batch. 
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Table 21 





Components of master batcn (parts) 


Resrn Dinaer 


Near infrared ray - absorbing dye 


Light fastness stabilizer 


MB-9 


RE - i (10) 


DY-l (2) 


AO -7 (2) 


MB-10 


RE - 6 (10) 


OY-2 (2) 




MB- 11 


RE - 7 nO) 


OY-1 12) 




MB-12 


RE-S not 


DY - 3 (2) 




MB-13 


RE - ) <10i 


DY-1 (2) 


AO -6 (2) 


MB-14 


RE -5 .10) 


DY-2 (2) 


AO -6 (2) 


MB-15 


RE-5 (10) 


DY-4 (2) 


AO-11 (1) 


MB-16 


RE -7 no 


OY-1 (2) 




MB-17 


RE - 1 (10) 


DY-3 (2) 


AO -7 (3) 



Example 10 
20 [Experiments 1 to 20] 

In accordance with the adding method of a master batch shown in Table 22, the raw materials shown in 
Tables 1. 3 and 4 and the master batch obtained in Preparation Nos. MB - 1 to 17 were heated to melt and 
kneaded at a temperature of 1 30 * C with a kneader shown in Table 22. In Table 22. EX denotes a biaxial 
25 kneading extruder and KN denotes a pressure kneader. After that, the kneaded molten material was cooled 
to give a mass and the mass was pulveiized with a cutter mill and a jet mill to give a pulvelized material. 
The pulvelized material was classified with a wind - force classifier to give a toner having a particle diameter 
of 5 to 20 urn. 

The meanings of the adding methods of a master batch 1 to 4 are as follows. 

30 

(Adding method of a master batch 1 ) 

After the master hatch and the component for decolonizing were uniformly mixed together with a 
kneader. the mixture was heated to melt and kneaded with a biaxial kneader or a pressure kneader. 

35 

(Adding method of a master batch 2) 

The master batch was introduced into the component for decolorizing while kneading and heating to 
melt the component for decolorizing with a biaxial kneader so that they were mixed in a prescribed ratio. 

<*o 

(Adding method of a master batch 3) 

The component for decolorizing was heated to melt and kneaded for 10 minutes, and the master batch 
was added thereto. Then, they here heated to melt and kneaded. 

45 

(Adding method of a master batch 4) 

The component for decolorizing was heated to melt and kneaded with a first biaxial kneader. 
The master batch was heated to melt and kneaded with a second biaxial kneader. 
so The molten master batch was introduced into the first biaxial kneader so that they were mixed in a 
prescribed ratio. 
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To 100 parts of the obtained toner, 0.1 part of finely powdered silica commercially available from 
NIPPON AEROSIL CO., LTD. under the traae name of Aerosil R-972 was added, and they were blended to 
give a mixture. 

so The mixture was then blended with a carrier commercially available from POWDERTECH CO.. LTD. 
under the trade name of F883- 1025 so that the content of the toner was 7 % by weight to give a two- 
component type developer. 

A black solid was used as a manuscript and a reproduction of the black solid was carried out with the 
obtained two - component type developer by means of an electrostatic reproduction machine commercially 

ss available from RICOH COMPANY, LTD. under the trade name of FT -4525. After that, the reproduction print 
was set in a tray for paper, and the reproduction was again carried out so that the printed image was 
superposed on the image - printed portion. The Macbeth density of the printed image was compared with 
that of the previously printed image, and the procedure was reciprocated so that the difference became 
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r0.05. When the difference of the Macbeth density was tO.05. the printed paper was used as a samole. 

As the physical properties of the toner, discoloration resistance, light stability and decolorizing property 
of the sample were examinea in accoraance with the following methods. The results are shown in Table 22. 



5 (Discoloration resistance) 

The toner was formed into a plate having a thickness of about 2 mm and a diameter of about 50 mm by 
using an oii press, and the reflection Density of the plate was measured with a Macbeth densitometer for 20 
points of the plate. 

io The average was measured and the discoloration resistance was evaluated in accordance with the 
following criteria for evaluation. 



[Criteria for evaluation] 



Reflection density is at (east 1.10. 
Reflection density is at least 0.91 and less than 1.10. 
Reflection density is at least 0.71 and less than 0.91 . 
Reflection density is less than 0.71 . 



20 (Light stability) 

The reflection aensity A of the sample was measured with a Macbeth densitometer. After the sample 
was allowed to stand for 24 hours under a fluoroescent lamp (illumination intensity: 1500 lux), the reflection 
density B was measured in the same manner as the above. The light stability was calculated in accordance 
25 with the following equation. 



[Light stability] 

- (Reflection density B)/(Reflection 
density A) x 100 

30 

The light stability was evaluated in accordance with the following criteria for evaluation. 
[Criteria for evaluation] 

35 A: Reflection density is at least 80 %. 

B: Reflection density is at least 61 % and less than 80 %. 

C: Reflection density is at least 41 % and less than 61 %. 

D: Reflection density is less than 41 %. 



40 (Decolorizing property) 

The sample was allowed to stand in a thermostatic chamber of 60 *C while irradiating a light with an 
aluminum -coated halogen lamp at a distance of 10 cm from the sample. The sample was observed with 
naked eyes from the window of the chamber, and the time when the color of the toner was disappeared was 
45 measured by three men. 

The average decolorizing property was evaluated in accordance with the following criteria for evaluation. 



[Criteria for evaluation] 



Decolorizing time is less than 10 seconds. 

Decolorizing time is at least 10 seconds and less than 30 seconds. 
Decolorizing time is at least 30 seconds and less than 60 seconds. 
Decolorizing time is at least 60 seconds or the color is not disappeared. 



55 [Comparative Experiments 1 to 16] 

The raw materials shown in Tables 1 to 5 were mixed together in a blending ratio shown in Table 23 
with a kneacer ana heatea to meit ana kneaded at a temperature of 130*C, In Table 23, EX denotes a 
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biaxial kneading extruder and KN denotes a pressure kneaaer. After that, the kneaaed molten material was 
cooled to give a mass and the mass was pulveiized with a cutter mill and a jet mill to give a pulvelized 
material. The puivelized material was then classified with a wind - force classifier to give a toner having a 
particle diameter of 5 to 20 am. 
5 The physical properties of the toner were examined in the same manner as in Experiments 1 to 20 of 
Example 10. The results are shown in Table 23. 
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As is clear from the results shown in Tables 22 and 23. it can be understood that the toners obtained in 
55 Experiments i to 20. which were prepared by using previously prepared master batches have remarkably 
excellent physical properties in comparison with the toners of Comparative Experiments 1 to 16, which were 
prepared by heating to meit and kneading at a time raw materials for a toner. ~~ 
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Also it can be understood that when a resin binder having a polar group is used, an obtained toner 
shows improved excellent physical properties as well as a toner not containing a resin binder hav.ng a polar 
group even through a light fastness stabilizer is not used. 

In addition to the ingredients used in the Examples, other ingredients can be used in the Examples as 
set forth in the specification to obtain substantially the same results. 



Claims 



1. A decolorizable toner comprising 

(A) a resin binder. 

(B) at least one near infrared ray - absorbing dye selected from the group consisting of a near 
infrared ray - absorbing dye represented by the general formula (I); 



X- • Y + (I) 

wherein X" is a halogen ion, perchloric acid ion. PF & ~. SbFe", OH", sulfonic acid ion or BF*-. is 
a cation having absorptions in the near infrared region, and a near infrared ray - absorbing dye 
represented by the general formula (II): 



25 



30 



(ID 



wherein each of R'. R 2 . R 3 and R* is independently hydrogen atom, a hydrocarbon group or a 
hydrocarbon group containing a hetero atom. Y* is the same as defined above. 
(C) a decolorizing agent represented by the general formula (III): 



35 



V 



(IE) 



wherein each of R 5 '. R 6 . R 7 and R 8 is independently an alkyl group, an aryl group, an allyl group, an 
40 aralkyl group, an alkenyl group, an alkynyl group, silyl group, an alicyclic group, a substituted alkyl 

group, a substituted aryl group, a substituted allyl group, a substituted aralkyl group, a substituted 
alkenyl group, a substituted alkynyl group or a substituted silyl group, with the proviso that at least 
one of R 5 , R 6 . R 7 and R 8 is an alkyl group having 1 to 12 carbon atoms; and each of R 9 . R 10 . R n 
and R 12 is independently hydrogen atom, an alkyl group, an aryl group, an allyl group, an aralkyl 
45 group, an alkenyl group, an alkynyl group, an alicyclic group, a substituted alkyl group, a substituted 

aryl group, a substituted allyl group, a substituted aralkyl group, a substituted alkenyl group or a 
substituted alkynyl group, and 
(D) a light fastness stabilizer. 

so 2. The decolorizable toner of Claim 1. wherein said resin binder contains a resin having at least one 
functional group selected from hydroxy! group, ciano group, carbonyl group, carboxyi group and ketone 
group. 

3. The decolorizable toner of Claim 1. wherein said resin binder has a melt viscosity of at most 10' poise 
55 at a temperature of 1 10' C and a melt viscosity of at least 10 3 poise at a temperature of 140 * C. 

4. The decolorizable toner of Claim 1. wherein said resin binder has a light transmittance of at least 80 %. 
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5. The decolorizable toner of Claim 2. wherein said resin having at least one functional group is at least 
one resin selected from the group consisting of polyester resin, epoxy resin, (meth)acrylic resin, 
polyamide. polyvinyl alcohol, poiyurethane, polyacrylonitrile. polyvinyl acetate, phenol resin, styrene- 
acrylic copolymer, styrene - acrylonitrile copolymer, ethylene - vinyl acetate copolymer ana ethylene - 

5 acrylic acid copolymer. 

6. The decolorizable toner of Claim 1. wherein the amount of said near infrared ray - absorbing dye is 
0.01 to 25 pans by weight based upon 100 pans by weight of said resin binder. 

jo 7. The decolorizable toner of Claim 1 . wherein the amount of said decolorizing agent is i to 2500 parts by 
weight based upon 100 parts by weight of said near infrared ray - absorbing dye. 

8. The decolorizable toner of Claim 1, wherein said light fastness stabilizer is a heat-resistant age 
resistor. 

is 

9. The decolorizable toner of Claim 8. wherein the amount of said heat - resistant age resistor is 0.05 to 
30 pans by weight based upon 100 parts by weight of said resin binder. 

10. The decolorizable toner of Claim 8, wherein said heat-resistant age resistor is at least one derivative 
20 selected from the group consisting of a hydroquinone derivative and a phenol derivative. 

11. The decolorizable toner of Claim i, wherein said light fastness stabilizer is a metal soap. 

12. The decolorizable toner of Claim 11. wherein the amount of said metal soap is 0.05 to 10 parts by 
25 weight based upon 100 parts by weight of said resin binder. 

13. The decolorizable toner of Claim 1, wherein said light fastness stabilizer is a metal oxide. 

14. The decolorizable toner of Claim 13. wherein the amount of said metal oxide is 1 to 50 parts by weight 
30 based upon 100 parts by weight of said resin binder. 

15. A process for preparing a decolorizable toner comprising 

(A) a resin binder, 

(B) at least one near infrared ray - absorbing dye selected from the group consisting of a near 
35 infrared ray - absorbing dye represented by the general formula (I): 

X- • Y* (I) 

wherein X~ is a halogen ion. perchloric acid ion, PF6~, SbFc", OH", sulfonic acid ion or BF 4 ~. Y* is 
40 a cation having absorptions in the near infrared region, and a near infrared ray - absorbing dye 

represented by the general formula (II): 



45 



b~ • r (ID 



so wherein each of R\ R 2 , R 3 and R* is independently hydrogen atom, a hydrocarbon group or 

hydrocarbon group containing a hetero atom. Y* is the same as defined above. 
(C) a decolorizing agent represented by the general formula (III): 



55 
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wherein each of R 5 , R 6 , R 7 and R 8 is independently an alkyl group, an aryl group, an ailyl group, an 
aralkyt group; an aikenyl group, an aikynyi group* siiyi group, an aiicyctic group, a substituted alkyl 

>o group, a substituted aryi group, a substituted allyi group, a substituted aralkyl group, a substituted 

alkenyi group, a substituted alkynyl group or a substituted siiyl group, with the proviso that at least 
one of R s , R 6 . R 7 and R 8 is an alkyl group having 1 to 12 carbon atoms: and each of R s , R'°. R n 
and R t2 is independently hydrogen atom, an alkyl group, an aryl group, an allyl group, an aralkyl 
group, an aikenyl group, an aikynyi group, an aiicyctic group, a substituted alkyl group, a substituted 

J 5 aryl group, a substituted allyl group, a substituted aralkyl group, a substituted alkenyi group or a 

substituted alkynyl group, and 

(0) a tight fastness stabilizer, which comprises the steps of mixing said near infrared ray - absorbing 
dye and said light fastness stabilizer with said resin binder, and then mixing said decolorizing agent 
therewith. 

20 

16. The process for preparing a decolorizable toner of Claim 15. comprising mixing said near infrared ray - 
absorbing dye ana saia light fastness stabilizer with said resin binder to give a master batch, mixing 
and heating the master batch with said resin binder and said decolorizing agent to give a molten 
kneaded mixture, and cooling and pulverizing said molten kneaoed mixture. 

25 

17. The master batch as claimed in Claim 16. 
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